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Here is a modern newspaper press 
manufactured by Goss of Chicago 
in which all the gears are made of 
Nickel Cast Iron. In selecting this 
material for this application, Goss 


engineers were able to take advan- 
tage of the initial economy of cast 
iron. In addition, they obtained 
gears capable of withstanding the 
stress and wear of high speed oper- 
ation — thanks to Nickel. 


dest metals to 


Wand 
DER USES 


Among the metals whose commercial use dates back 
for centuries is cast iron... a material that has always 
been highly respected for its adaptability, machin- 
ability and low cost. Times have changed ...so has 
cast iron — thanks to scientific foundry practice and 
the intelligent use of alloying elements — principally 
Nickel. Considerably stronger, harder and more 
wear-resistant than the unalloyed product, Nickel 
Cast Iron is economical for many modern applica- 
tions. For example, the Nickel cast iron fender form- 
ing die pictured here is capable of stamping out 
more than 30,000 automobile fenders without redress- 
ing. This performance is 3 to 6 times greater than is 
possible with plain grey iron and results in fewer 
interruptions of the production schedule for regrind- 
ing operations as well as appreciable reductions in 


maintenance costs. 





Modern railroads cannot tolerate excessive loco- 
motive failures. For instance, in cylinders, due 
to the trend towards greater tractive effort at 
high speeds, higher boiler pressures and super- 
heated steam with its increased cylinder temper- 
atures, strength, density and pressure tightness 
are the prime requisites. That is why railroads 
are turning more and more to Nickel Cast Iron 
for this purpose and various other applications 
demanding these all-important properties. 

Our casting specialists will be glad to consult 
with you and suggest where the Nickel Cast 
Irons will effect economies in your plant or 


equipment, 


THE INTERNATIONAL NICKEL COMPANY, INC., NEW YORK, N.Y. 
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The Army Ordnance Association 


HE Army Ordnance Association is a national 

organization of American citizens pledged to in- 
dustrial preparedness for war as our nation’s strongest 
guaranty of peace. 

The Association endeavors to keep alive an interest in 
and knowledge of the design, production and main- 
tenance of munitions. Other than a few manufacturing 
arsenals—six in all—there is no peace-time industry for 
the production of ordnance. Should war unhappily 
come again, industrial America will be called upon to 
produce munitions in great quantity and of intricate 
and unusual design. In an emergency, time will not 
permit careful study or long preparation for the produc- 
tion of munitions. The problem is one of vital concern. 

The Army Ordnance Association believes that the 
solution of this problem, based on experience, lies in an 
active organization at all times codperating with the 
Government. The principal objective of the Association 
is an active membership of American citizens, on whom 
the duty of design and production of munitions will 
fall in war, who will have an accurate and authentic 
knowledge of the complex requirements of ordnance. 
“Peace insurance” in this form is the foremost aim of 
the Army Ordnance Association. 

The Association is devoted solely to the national 
defense; it has no commercial interests, no political 
alliances, and no religious affiliations. It is not operated 
for profit: its income is expended in furthering its aims. 
Its officers and directors serve without remuneration. 
Membership, to which American male citizens are eligi- 





ble, is four dollars a year. (Application on page 382.) 

Army Orpnance, the journal of the Association, is 
published solely for the purpose of disseminating in- 
formation on the progress of our munitions develop- 
ments so that American industry may at all times know 
its responsibilities to the common defense. 

The objectives of the Association as set forth in its 
Constitution are: 

To assist in effecting industrial preparedness for war 
as being one of the nation’s strongest guaranties of 
peace; 

To keep available the highly specialized knowledge 
necessary for arming the manhood of the nation by 
stimulating interest in the design and production of 
ordnance material; 

To promote mutual understanding and to effect 
codperation with American scientists, inventors, en- 
gineers and manufacturers in civil life and the Regular 
and Reserve officers of the Ordnance Department; 

To provide, when required, the services of com- 
petent committees to investigate and report upon special 
ordnance subjects; 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 
of an emergency; 

To commemorate the services rendered by the in- 
dustry of the nation and by the officers and civilian 
employees of the Ordnance Department in the wars 
in which the United States has been engaged. 
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JUST 


“TAFFY-PULL 


FOR THE 
“CATERPILLAR” 
TRACK-TYPE 
TRACTOR! 





Nothing could be sweeter than the way a 
“Caterpillar” track-type Tractor walks off 
with loads that probably would never get 
moved —if this power weren’t available! 

One of those jobs is shown here. Four 
concrete culverts, of 1000 pounds each, are 
going up that winding, rock-studded grade. 

But in spite of the load, the steepness, 
and bad going— it was only a “‘taffy-pull”’ 


for this “‘Caterpillar” track-type Tractor! 


A "'Caterpillar’' track-type Tractor working in Rainier National Park 










All over the world—on roads and away 
from roads—these machines have demon- 
strated their dependability; shown that 
they’re built for thousands of hours of 
trouble-free operation . . . given ample 
evidence that they can grip the ground and 
conquer grades in rain, snow or mud; cross 
swamps; go over deserts. Here’s pulling- 
power that’s versatile—that welcomes the 


toughest tasks! 


CATERPILLAR 


nae. U.S. PAT. OFF 


TRACTOR CO., 


¢ TRACK-TYPE TRACTORS © ROAD MACHINERY 


DIESEL ENGINES 





PEORIA, ILL. 












UNITED STATES AND CANADA— 


Modernization by 
the use of the 
Suquar Adaptor makes 
possible towing 
the famous 75- 
mm. field gun by 
any type of com- 
mercial vehicle. 
The weapon is 
the standard field 
artillery piece; 
the adapter mod- 
ernizes the car- 
riage to meet up- 
to-date automo- 
tive needs of 
speed, dependa- 
bility, accuracy 
and economy. 





Motorization of the Field Artillery is the 


biggest step forward in the mobility of the 
armed forces of the United States since 1918 


The SuquerAdagtor shown at the 
right on the 75-mm. field gun, 
can be installed in the field by 
two men in 30 minutes with- 
out cutting, fitting, drilling or 
welding and without damag- 
ing the original parts of the 
piece. This means that anti- 
quated carriages on perfectly 
good guns can be discarded 
and modern, pneumatic-tired 
carriages substituted in the 
twinkling of an eye without 
disturbing the structure of the 
piece or reducing its world- 
famed efficiency. Moreover, 
the saving in money is as im- 
portant as the tremendous in- 
crease in efficiency and opera- 
tion of the famous gun. 





The Martin-Parry Corporation has contributed to the 
signal achievement of modernized artillery by supply- 
ing the adapter which permits the gun to be towed 
behind a truck at the rate of 45 to 50 miles an hour 
and to be fired with accuracy from the pneumatic tires. 


322 











MODERNIZE THEIR FIELD WEAPONS 


The 4uquar Adaptor 
as manufactured 
by Martin-Parry 
Corporation of 
Canada, Limited, 
converts the 18- 
pdr. gun of the 
Canadian Army 
giving it the same 
speed and maneu- 
verability as the 
truck or tractor 
by which it is 
towed. The am- 
munition limber— 
or trailer as it is 
called —is also 
modernized 
by the same me- 
chanical principle 











Modernization by the SuquarAdaptor method 
enables the military defense of Canada to 
have mobility for her standard field piece 


The modernized Canadian 
piece, here shown with its 
crew, has all the advantages 
of high-speed transportation 
while retaining the excellent 
ballistic qualities for which it 
is so well esteemed. The 18- 
pounder is thus converted from 
a horse-drawn to an automo- 
bile-drawn weapon permitting 
it to travel at the speeds of 
modern transport. When fir- 
ing, the carriage needs no ad- 
justment and the weapon is 
fired from its pneumatic tires 
with all the stability and ac- 
Ko curacy of the original piece. 
eS The SugquerAdagter is also used on 
_ the ammunition trailer. 








a) ” f 
MANUFACTURED BY 
The Martin-Parry Corporation The Martin-Parry Corporation 
York, Pennsylvania of Canada, Ltd., Ottawa 
U.S.A. CANADA 
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@ Uniformity in rifle boring determines, in large part, 
the number of accurate hits registered. For precisely 
the same reason, CLE-FORGE HIGH SPEED DRILLS 
are Yc mage uniformly—so that they will PERFORM 
uniformly, and thus give the largest possible number 
of accurate holes per drill. Consequently, experience 
has shown that they possess a high rating when it 
comes to “cost-per-hole.” Army men, accustomed to 
precision, will understand and appreciate this quality. 


TWIST DRILL 
COMPANY 
1242 EAST 49° STREET 

CLEVELAND 
MARK REG U & PAT OFF AND FOREIGN COUNTRES 


TRADE 
30 READE St. Wew YoRK 9 NORTH JEFFERSON ST. CHICAGO ©54 HOWARD ST SAN FRANCISCO 
6515 SECOND BLVD. DETROIT LONDON - E.P BARRUS, LTD.- 35-36-37 UPPER THAMES ST.EC4 





CLEVELAND DISTRIBUTORS EVERYWHERE ARE READY TO SERVE YOU 















BOMB SIGHT 
ESTOPPEY D-4a 


The increasing demand for this Bomb Sight coming from all parts 
of the world, is proving its superiority over competing instruments. 
The Sight is a precision instrument of high accuracy, simple in de- 
sign, of durable construction, easily installed. As it is simple to 
operate, it will give results under fire. 

We also manufacture Oxygen Regulators, Gun Cameras, Vertical 
View Finders, Mosaic Map Indicators, etc. 

Optical Instruments for Research and Industrial Laboratories, 
Spectrometers, Spectroscopes, Spectrographs, etc. etc. Chronographs, 
Comparators and Dividing Machines. 

Catalogs on request. 





Chicago, lil. 
U.S.A. 


1202 Wrightwood 
Avenue 















STEEL CASTINGS 


of 


Every Description 


With a potential yearly capacity of 200,000 tons, 
the position of the AMERICAN STEEL 
FOUNDRIES in the steel casting industry is 
well known. 

Lightness, strength, purity, homogeneity, and 
ability to resist shock and torsional strain, char- 
acterize steel castings and explain why they have 
been adopted so extensively in every manufactur- 


ing operation. 


AMERICAN STEEL FOUNDRIES 


New York Chicago St. Louis 











UNITS OF 
Union Carbide and Carbon Corporation 


luce 
THE LINDE AIR PRODUCTS COMPANY 


Everything for Oxy-Acetylene Welding and Cutting — 
Linde Oxygen, Prest-O-Lite Acetylene, Oxweld Apparatus 
and Supplies, Union Carbide— Nitrogen and other At- 
mospheric Gases. 

* 


NATIONAL CARBON COMPANY, INC. 


National Carbon Electrodes, Lighting and Irradiation Car- 
bons, Carbon Brushesand Specialties, Graphite Products, 
Eveready Dry Cells and Flashlights. 


s 
ELECTRO METALLURGICAL COMPANY 
Electromet Ferro-Alloys and Metals. 
. 


HAYNES STELLITE COMPANY 


Non-ferrous and ferrous alloys—Haynes Stellite for red 
hardness and wear resistance, Hastelloy for corrosion 
resistance, Haystellite, the cast Tungsten Carbide dia- 
mond substitute, and Hascrome for wear resistance. 


CARBIDE AND CARBON 
CHEMICALS CORPORATION 


Synthetic Organic Chemicals and Columbia Activated 
Carbon. 
+ 


GENERAL OFFICES: 30 East 42nd St., New York, N.Y. 


























An Important Announcement 
to Reloaders by 
Hercules Powder Company 


EFFECTIVE MARCH 1, we shall 
discontinue the sale of all Hercules smoke- 
less rifle powders in canisters. The sale of 
our rifle powders, with the exception of 
HiVel No. 3, will be continued in 5 Ib. 
and 20 lb. kegs only. HiVel No. 3 has been 
withdrawn from sale. 

After March 1, Hercules Red Dot, Herco, 
and FE. C. smokeless shotgun powders will 
be sold in 3-lb. and 23-lb. kegs only. 

The sale of Bullseye will be continued 
in our present size packages. 


| with these changes, we 
shall no longer furnish reloading informa- 
tion on containers or in any other form, 
such as in booklets, etc. In place of such 
information, there will be a notice on all 
labels suggesting that the purchaser write 
to the loading company, whose components 
he is using, for reloading data. 
We shall continue our service to reloaders, 
which covers the testing of their reloads on 
payment of a charge to cover our cost. 


V V.. REGRET the necessity of dis- 


continuing this service. For a number of 
years it has been our pleasure to furnish 
reloading data for rifle, revolver, pistol, and 
shotgun powders, but for reasons outlined 
in this announcement we no longer find it 
advisable to do so. 

Most riflemen are aware that the last 
few years have witnessed more improve- 
ments and new developments in cartridges 
than in any similar period in their memory. 
This is all to the good for the rifleman. They 
can hardly complain of increased activity 
by the loading companies which has brought 
to commercial production many of these 
new cartridges with higher velocities and 
flatter trajectories than was thought pos- 
sible a few years ago. 


‘ie loading companies and indi- 
vidual reloaders are deserving of the highest 
praise for their enterprise which has been 
responsible for i improved cartridges for the 
riflemen; but continuous improvements and 
innovations have so increased the number 
and variety of available components that 
loading data which we have obtained, and 
which give satisfactory results in* the com- 
ponents used, may be unsatisfactory with 
other component combinations. 

Suppose we attempted to issue data for 
each powder with all the different com- 
ponent combinations available? Aside from 
the fact that the work involved would be 
impracticable from the standpoint of cost, 
we would still be unable to overcome the 
difficulty because old data would be in 
circulation long after the sale of new com- 
ponents and, of course, the new components 
would be on sale long prior to the possibility 
of our issuing new data. 


| s is, therefore, logical that the 
reloader will be better served by securing 
his data from the manufacturer of the 
components he is using. By so doing he 
will, at all times, be able to secure up-to- 
date reloading data for his components. 
We believe the reloading data we have 
given in the past has been helpful, con- 
structive, and valuable. It is with deep 
regret that we announce its discontinuance, 
but we feel that sportsmen, knowing the 
facts, will agree with our decision. 


Sporting F -9wder Division 


POWDER, COMPANY 


Incorporated 


HERCULES 





2? King Street, Wilmington, Delaware 


K-106-R 
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Our system of parachuting train- 
ing covers four phases of military 
training. After a course of 
instruction in this system the 
natural timidity of the average 
individual about jumping from 
an airplane disappears and 
therefore the jumps are made 
with full consciousness of what 
is taking place and thorough 
training as to how to handle un- 


might arise. This training is 
obtained without any risk what- 
ever, and builds up step by step 
the morale of the jumpers. The 
photograph shows the Third 
Phase of our training system at 
the moment when the parachute 
is released from the spreading 
ring and drops absolutely freely. 
The tower shown in the photo- 
graph is 250 feet high. 


expected developments that 


Parachuting Training System 


AMERICAN ARMAMENT CORPORATION 


Manufacturers of Field, Naval, Aircraft and Antiaircraft Cannon, Infantry and Chemical 
Warfare Mortars, Aérial Bombs, Grenades, Artillery Ammunition 


Executive Offices Cables Works 


6 East 45th Street Rahway, N. J. 
New York ARMAMENTO, NEW YORK Derry, Pa. 








mya... 
If You Think It’s Easy 


Even a six year old 
boy can push a bil- 
liard cue. It’s easy. 
But to make the ball 
do what it should... 
to score... is another 
story. It takes skill- 
just another name for 
control. 


Electric motors are 
just like billiard balls. 
When started, they'll 
go—somewhere 
they’ll do something. 
But they'll never do 
what you want unless 
they are under expert 
control, 


“ROTABIN” 
Control is so impor- STEEL STORAGE EQUIPMENT 


tant, most plants 
rigidly specify Cutler- SAVES 40-60% FLOOR SPACE 


Hammer. 


Because Motor 


Write For Information. No Obligation 


CUTLER-HAMMER, Inc. THE FRICK-GALLAGHER MFG. CO. 


Pioneer Manufacturers of Electric Control Apparatus Wellston, Ohio 
Milwaukee, Wisconsin 






































Maj. Gen. William H. Tschappat 


Who Will Complete a Four-year Term as Chief of Ordnance, U. S. Army, June 
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Our Ordnance Program 


A Review of Current Activities and Departmental Policies 
By Maj. Gen. William H. Tschappat* 


[THIN a month after this issue of Army OrDNANCE 

appears I shall have retired as Chief of Ordnance ot 
the Army. By operation of law my tour of four years at 
the head of the Ordnance Department will end, and by 
operation of years my active service will come to a close 
shortly thereafter. Thus it is with a deep feeling that | 
the ARMY 
Orpnance. The editor asked me to write a brief summary 


accept invitation to contribute this article to 
of ordnance progress during my forty-six years of service in 
the United States Army under the title “Ordnance in My 
Time,” but the press of official duties has prevented me from 
doing justice to such a fascinating subject. I hope that the 
invitation will stand and that later on I may have the oppor- 
tunity to write at length on this general topic. 

I can attempt no more useful gesture at this time than to 
sum up the very great importance of the Ordnance Depart- 
ment to the national defense of the United States and the 
importance of American industry to both the Department 
and the defense services. These three elements working 
closely together are the very keystone of our military 
security. They must stand in close relationship always— 
for any one without the others is too weak a reed for peace 
to rest upon. I can give no better picture of the Ordnance 
responsibility as it exists today than by stating what the 
functions of the Department and its basic policies are. Let 


us look at the subject from the dollars-and-cents viewpoint. 


THE Ordnance Department annually prepares estimates 
for new types of equipment to keep pace with the ever 
changing trend in ordnance design and to provide funds for 
the improvement, maintenance, and overhaul of ordnance 
matériel and ammunition already in the hands of troops or 
in storage. 

The World War brought about such great changes in 
methods of warfare that many more items of ordnance are 
necessary for our Army today than before 1914. Naturally, 
the acquisition of this large number of new weapons brought 
about larger expenditures for the procurement of these new 
types and increased costs of maintenance due to the fact 
that much of the new matériel consists of complicated 
mechanisms of intricate design. Furthermore, in the case 
of the Cavalry, automotive vehicles have replaced horses in 
two regiments, and in the Field Artillery sixty per cent of 
the firing units have been motorized. Tanks, armored cars, 
combat cars and scout cars are only a few of the newer types 
of fighting weapons, each of which must be fully equipped 
with machine guns and ammunition for defensive or offen 
sive purposes. 


*Chief of Ordnance, U. S. Army 


The demands of modern artillery call for greatly improved 
designs of guns and carriages with accompanying machine 
guns for defense against aérial attacks. The great progress 
in aviation since the World War again has affected Ordnance 
expenditures in that more efficient types of machine guns 
and aérial cannon now are necessary, along with the various 
types of bombs required for the aircraft utilized by modern 
armies. Furthermore, trench mortars, modernized mounts 
for machine guns so that they can be used against aircraft, 
and numerous other items have been added to the list of 
ordnance now required, as contrasted to the equipment of 
our Army before the war. 

With the great advances in aviation there came the de 
mand for increased efficiency of antiaircraft equipment. Ac 
cordingly, new designs with accompanying fire-control ap 
paratus of complicated nature had to be developed for anti 
aircraft units. Therefore, in making comparisons of expendi 
tures for ordnance matériel and ammunition during recent 
years, one must keep in mind the great advances that have 
been made in types of matériel and the numerous new 
weapons which have been added to fulfill the essential needs 
of a well-equipped army. 

With the preceding as a background to account for the 
larger expenditures of recent years, a brief résumé of how the 
funds appropriated annually by Congress are utilized for 
the procurement of ordnance matériel and ammunition now 
can be given. In the main, the principal portion of the 
money received for ordnance is under the appropriation 
“Ordnance Service and Supplies, Army.” In the last few 
years this sum has been about $20,000,000 and has con 
stituted from six to eight per cent of the annual cost of 


the Army. 


Now let us examine what use the Ordnance Department 
makes of this public money. In the first place, there is 
the procurement of all the various types of ammunition and 
target matériel required for the annual training of our 
Regular Army. While the National Guard, R.O.T.C., and 
Organized Reserves also utilize ordnance equipment and 
ammunition for training purposes, their annual expendi 
tures are far less than those required for our Regular troops. 
Congress provides separate funds for their training. The 
ammunition and ordnance matériel needed by these units 
are furnished by the Ordnance Department. About twenty 
per cent of the appropriation referred to above is required 
to provide the diversified list of ammunition authorized for 
training purposes and the target matériel utilized in con 
nection therewith. 

Next, the Ordnance Department must maintain, modern 
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ize, and overhaul the equipment not only in the hands of 
troops but also in storage, to prevent deterioration. Such 
work is essential so that the matériel may be ready for in- 
stant use and also in order that proper training may be con- 
ducted. Modernization must be resorted to at intervals to 
bring about improvements in design to increase the utility 
of the matériel on hand, Overhaul is essential to keep ma- 
terials in storage from deteriorating. The normal require- 
ments for such preservation and modernization will demand 
about ten per cent of this annual appropriation on its present 
basis. 

In addition to the maintenance of this ordnance equip- 
ment, the stocks of ammunition in storage must be preserved 
and portions of these stocks renovated at intervals to arrest 
deterioration. For example, it has been found that the re- 
novation of a high-explosive shell at a unit cost of $2.25 will 
restore that shell to a condition as good as new and thereby 
save the cost of a new shell, which is slightly over $27. 
Therefore constant surveillance and testing of ammunition, 
powder, and explosives in storage is conducted for the 
purpose of detecting signs of deterioration and making 
minor corrections where practicable to conserve the supply 
at least expense to the Government. In recent years the 
funds required for this purpose have been approximately 
6 to 7% per cent of this appropriation. 

There is an ever-changing demand to meet the require- 
ments for defensive or offensive purposes in modern warfare. 
This country is interested only in defensive measures, hence 
our standing army is small compared to the wealth and 
population of the nation. However, the preparation and de- 
velopment of ammunition and equipment for defensive pur- 
poses requires a detailed knowledge of such matériel and 
devices as may be used for offense. Therefore the Ordnance 
Department must conduct research and development work 
on a reasonable scale annually, not only to keep abreast of 
ordnance development, but to perfect designs already in 
existence and bring about improved methods of production 
in addition to substitutes for strategical and critical materials. 
The importance of research work cannot be overemphasized. 
Research and development require annually approximately 
seven per cent of the appropriation. 


THE work of the Ordnance Department is carried on by 
some 300 officers, 2300 enlisted men and ggoo civil-service 
employees. This personnel is distributed throughout the 
United States and all our foreign possessions. The enlisted 
personnel is engaged primarily in maintenance or supply 
work at military posts of the Army where troops are sta 
tioned. The civilian personnel varies from highly trained 
engineers, chemists, etc., to common laborers. A great num- 
ber of the civilian employees are clerks, draftsmen and skilled 
artisans. The civilian payroll aggregates around $11,000,000 
a year. 

The Ordnance personnel performs its work through a 
specialized plant system well distributed over our country. 
Only 209 persons operate the Ordnance headquarters, or 
Ordnance Office, in Washington. In five different states are 
located the six manufacturing arsenals: Watertown ( Mass.), 
Springfield (Mass.), Picatinny (N. J.), Watervliet (N. Y.), 
Frankford (Pa.), and Rock Island Arsenal (Ill.). These 
arsenals are factories and laboratories specially equipped for 
the manufacture and testing of ordnance equipment. 


More numerous, smaller, and more widely distributed are 
the Ordnance depots; these are virtually manufacturers’ 
warehouses, from a business standpoint. At these depots are 
stored, maintained, issued, and repaired the hundreds of 
major items and thousands of minor items which the Ord 
nance Department must supply to the Regular Army, the 
National Guard and the Organized Reserves. 

Finally, some of the plants of the Ordnance Department 
consist of the small shops and storehouses at all important 
Army posts. These shops, manned partly by soldiers and 
partly by civilians, are the service stations where Ordnance 
service is dispensed to the fighting troops. A large part of 
this work takes place during the summer when the National 
Guard and the various elements of our Organized Reserves 
are in camp for field training. 

To carry out these various functions a certain portion of 
Ordnance funds must be utilized for the current expenses of 
the Ordnance Department in the receiving and issuing of 
Ordnance stores; for stationery, ofice supplies and equip 
ment; for property accountability and inventory work; for 
heat, light, power, water, and telephone expense at establish 
ments where no manufacturing operations are performed; 
for guards, watchmen, firefighters, messengers, etc., making 
a total requirement of approximately five per cent for such 
essential needs. 

In addition, the Department is charged, under the super 
vision of the Assistant Secretary of War, with its share of 
procurement planning, the operation of Ordnance Schools 
for training officers and enlisted men, and a certair amount 
for procurement, inspection, and overhaul of gages. These 
three projects in recent years have been less than one per 
cent of this annual appropriation. In summation, therefore, 
we can say that approximately fifty per cent of the annual 
appropriation under “Ordnance Stores and Supplies, Army,” 
as received in recent years, is required to carry out the above 
functions. On a basis of an annual appropriation of 
$20,000,000, this would leave approximately $10,000,000 
for the procurement of ordnance matériel and ammunition 
other than mentioned previously. 


AN analysis of the expenditure of the remaining fifty per 
cent of the funds under “Ordnance Stores and Supplies, 
Army,” shows that every effort is being made to give the 
Army of the United States the latest and most up-to-date 
fighting equipment that can be procured, along with the 
various types of ammunition needed to make such equip 
ment effective. Numerous items enter into this procurement 
program. Our modern mechanized Army requires the 
procurement of tanks, armored cars, combat cars, scout cars, 
self-propelled mounts, antiaircraft guns and carriages with 
accompanying fire-control equipment, trench mortars, mod 
ernized field artillery carriages, modernized machine guns 
and automatic rifles, hand carts for machine guns and trench 
mortars, aircraft armament to provide fighting equipment 
for the annual Air Corps program, and the acquisition of a 
small number of the newly developed semiautomatic rifles 
for our troops armed with a hand weapon. 

In addition to the procurement of this matériel there is a 
well-balanced program of procurement of ammunition and 
hombs of various types to replace loss in our reserve from 
deterioration, through old age, or to augment the present 


supplies to meet minimum requirements in case of a national 
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emergency. For the benefit of the layman, it may be stated 
here that it is the policy of the War Department to utilize 
the oldest stocks of ammunition on hand in issues to all 
units for training purposes. 

Needless to say, the purchase or manufacture of all this 
new equipment and ammunition involves not only the use 
of our manufacturing arsenals but also such resources in 
industry as are equipped to produce materials of this kind. 
Weapons, ammunition and ordnance supplies are obtained 
for the Army in any of the following ways: (1) Straight 
purchase, where practicable and economical—machine guns 
and smokeless powder are examples. (2) Assembly of com- 
ponents purchased commercially—this is virtually the case 
in making tanks. (3) Special manutacture at a manufactur- 
ing arsenal—artillery is an example. Most development 
work (an important element of Ordnance work) is so 
handled for various and obvious reasons. (4) Overhaul or 
modification of unserviceable or obsolete weapons. This 
work is done either in an arsenal or privately. 

The performance of this work is primarily in the hands 
of the manufacturing arsenals which spend some nine million 
dollars a year for steel, brass, and other metals; for machine 
tools and small tools; for instruments of all sorts; for paints, 
varnishes and lubricants; for electric power and for fuel; 
for chemicals, rubber, textiles and lumber; for motor vehicles 
and their components. 

Since there are many small purchases and since all pur 
chasing is by tree competitive bidding according to Govern 
ment specifications, Ordnance expenditures for matériel and 
ammunition flow quickly and widely into many avenues of 
industry. As an example, the money spent for a tank may be 
divided approximately as follows: 

For armor plate, 20 per cent—procured from civil steel 
plants; for engines, 121% per cent—procured from civil engine 
manufacturers; for transmission and final-drive units, 5 per 
cent—procured from civil machine shops; for accessories, 21% 
per cent—procured from civil manufacturers; for guns, 10 
per cent—procured from civil manufacturers; for raw ma 
terials and small parts, 25 per cent—procured from civil 
sources; for arsenal labor and overhead, 25 per cent (wages 


spent in the community in which the arsenal is located). 


| HE Ordnance Department manufacturers in Government 
owned factories only when it is economical to do so or 
when it is essential to maintain a force of trained artisans 
who will be available to supervise expanded activities in 
case of a national emergency. It utilizes the large investment 
of the Government in plants and equipment in the produc 
tion of ordnance matériel and ammunition. Such use pre- 
vents the plants from deteriorating and serves to establish 
costs for comparison with bids obtained from industry on 
similar items. 

It can be seen that with the money appropriated by 
Congress the Ordnance Department furnishes employment 
to labor through orders for raw materials and finished articles 
from commercial concerns; preserves the stocks of materials 
and ammunition on hand, furnishes ammunition, etc., for 
training the Regular Army and other units of our national 
defense system, and finances the procurement of a very 
reasonable additional amount of new equipment and am- 
munition annually through the economical use of Govern- 
ment facilities. This annual expenditure is the best guarantee 


that greatly increased procurement can be achieved in the 
shortest possible time. 

Ordnance policies naturally include plans for war-time 
procurement. The Department must know what kind of 
fighting tools will be required and how many of each kind 
will be required. It must be prepared to make quickly the 
necessary business arrangements with industry, and, finally, 
it must know where to get the necessary items in the time 
and quantity required. 

As to types of equipment required, we must be in a 
position to tell industry in understandable language what 
we want. Our standards, specifications, and drawings cover 
this feature and I am glad to say that they are in very 
good shape. 

The Ordnance Department believes in fair profit for in 
dustry, realizing that unless the profit motive is present 
production will lag, despite the patriotism of both industry 
and labor. In the event of war, the relatively high-cost pro 
ducer must come into the industrial picture, as well as the 
low-cost producer. It has been proposed in Congress to 
establish a price level, beyond which prices for materials 
and finished items may not rise. Such a price level, if estab 
lished, must permit the higher-cost producers to enter the 
picture. Legislation also has been proposed to take away 
undue profits by means of an excess-profits tax. The Ord 
nance Department leaves the discussion of excess profits, 


price levels, etc., to the higher echelons of the Government. 


| ALREADY have referred to the Field Service operations 
of the Department. They could be elaborated upon at great 
length. The Field Service organization and its personnel 
have the very important responsibility of supplying ordnance 
equipment to the using services and the maintenance and 
repair of ordnance equipment in the hands of troops and 
In storage. 

While money expenditures for these functions are not 
nearly as great as those for manufacture, the importance of 
manufacture as compared with supply is relatively equal. 
This is so because the Field Service functions are essentially 
a system of distribution. We might design and build the 
best ordnance equipment in the world, but it would be quite 
useless if it were not available in good order for distribution 
to the fighting forces when and where needed. 

The Field Service establishment has under its direction 
Ordnance depots throughout the continental United States; 
it has its staff officers in the nine corps areas, its representa 
tives with the principal tactical organizations; it plays an 
increasingly important réle in the adequate ordnance supply 
of the Air Force. Moreover it is an essential component in 
the military organization in our foreign possessions. 

I hope that a proper realization of the importance of the 
Field Service function will never be lacking on the part of 
anyone who has the welfare and advancement of ordnance 
really at heart. 

This is a fair statement of the Ordnance case. It is a 
most vital thing to provide the arms of defense for a great 
peace-loving people. I have been honored with that re- 
sponsibility during the past four years. I thank all who 
have helped me—as so many have in generous measure. 
American Ordnance has a long and inspiring tradition 
which is certain to grow in national value as long as military 
and civilian efforts are coérdinated and unified. 
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New War Gases for Old? 


Exacting Requirements Limit the Number of Effective Agents 
By Maj. Gen. C. E. Brigham* 


. ‘Ho many new war gases have been discovered at 

your chemical-warfare laboratories since the World 
War?” 
asked me innumerable times by people in all walks of life— 
by members of Congress, by business, professional, and 


This question, or some variation of it, has been 


scientific men, and even by women at social gatherings. 

The belief is widespread 
that the next great war will 
be won with mys- 
terious, superdeadly gases. 
“Unless the United States 
possesses these chemical 


new, 


agents, how can we expect 
to defend ourselves if we 
are plunged into war?’— 
so run the thoughts behind 
many anxious inquiries as 
to the future of chemical 
warfare. 

Certainly the advances of 
chemistry during the past 
two decades have been im- 
pressive enough to justify 
that no task is 


impossible for the “miracle 


the idea 


men” of modern science. 
There is scarcely a feature 
of life today that has not 
been transformed to some 
extent by chemical com- 
pounds unknown only a 
years ago. Well 
we wonder, then, if the 

laboratory of chemical research actually may prove to be a 


Pandora’s box out of which will come evils to plague, as well 


few may 


as bounties to bless, our civilization. 

It is an open secret that every important world power has 
for years engaged the services of chemical technicians who 
closely follow the progress of scientific research for its possible 
applications to military usage. These investigators are natu- 
rally reticent as to their work, for which reason the general 
public can only guess how many, and how deadly, may be 
the concoctions they are brewing. Consequently, rumors 
have been rife as to the results of these investigations. This 
has been more generally true with gas than with other 
equally modern military developments which naturally have 
been less removed from public inspection. 

Modern airplanes and progress in aviation have trans- 
formed military air forces since the Great War. Improve- 
ments in automotive transport have accelerated greatly the 
travel and maneuver of armies. It is reasonable to assume 
that important advances likewise have been made in the 
usage of chemicals in war. This assumption is correct. Ad- 


*Former Chief, Chemical Warfare Service. Major General, U. S 


Army, Retired. 
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vances have been made in the whoie broad field of chemical 
warfare. Yet these general improvements apply particularly 
to chemical devices, to the technique of their employment, 
and also to means of antigas defense; from’which it does not 
necessarily follow that numerous new war gases have been 
ceveloped during this period of research and application. 

Then what about the 
frequent reports that reach 
foreign 


us, usually from 


sources, of revolutionary 
new chemical agents? We 
can afford to ignore none 
of these. Yet many are 
obviously products of fer 
tile imaginations, while 
others are not lacking the 
earmarks of propaganda, as 
may be inferred from their 
with the 


posed threat of gas war 


association sup- 
fare to cities. 

Occasionally, however, a 
that 
appears especially worthy 


report will be noted 
of study. It may be signif 
cant as indicating an origi 
nal direction of independ 
ent research, or again it 
may appear to be a genuine 
leak in usually well-guarded 
official intelligence. In such 
cases the reputed new gas 
must of course be carefully 
investigated. The steps to be followed in determining whether 
the compound really possesses merit for military use are well 
defined, since they have been followed innumerable times in 
the chemical laboratories of leading world powers in the un 
ending quest for more effective materials of war. Not only 
will a brief outline of the requirements which a successful 
war gas must satisfy suggest how difficult it is to develop a 
really worth-while addition to the group of accepted chemical 
agents, but an understanding of these requirements alse will 
enable any intelligent citizen to discount many rumors which 
enjoy their brief moment in the daily press. 


IT Is necessary, in assaying the factors involved in the birth 
of a new gas, to realize first the purpose for which gas is 
used in war. Gas was introduced into war because of its 
value as an aid to military operations, by which is meant the 
clash of armed forces. The alleged threat of gas to city popu 
lations has been so much in the news in recent years as to 
overshadow all other questions regarding war use of chemi 
cals. Yet the present standard chemical agents are those that 
have demonstrated their usefulness in armed combat. A new 
gas likewise must serve as a useful aid to fighting forces, and 
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to supplant any of the present standard gases it must show a 
decided superiority in some important respect. In short, a 
new gas must fill a military need and fill it better than some 
agent that already has been adopted. This is the crux of the 
whole “new-gas” question, and it brings into play many 
factors besides the toxicity or inherent deadliness of various 
chemical substances. 

Let us follow the researcher tor new gases to see just what 
problems confront him; what the factors are that so restrict 
him in selecting from many toxic chemical compounds those 
few that possess genuine utility for military purposes. But 
first an explanation of a few related terms is necessary. 

The general term “chemical agent” is employed to de- 
scribe all chemicals used as aids to offensive combat. These 
include substances that ob- 
scure vision (smokes ), start 
fires (incendiaries ), and af- 
fect personnel (war gases). 
Only the last of these three 
groups engages our atten- 
tion here, since it is in this 
category that new gases of 
superlative power, if found, 
must be listed. 

These “war gases” are 
now in most cases actually 
liquids, at least when they 
are loaded into shell or 
other containers. Therefore 
the term “gas” is not en- 
tirely accurate; yet through 
usage it has come to be uni- 
versally accepted as desig- 
nating any chemical agent 
employed for its deleterious 
physiological effect. 

From the manner of ac 
complishing this deleterious 
or toxic effect, we recognize 
three basically distinct pat- 
terns of war gases: (1) 
suffocants, which attack the breathing systems; (2) vesicants, 
which blister the skin; and (3) irritants, which intolerably 
irritate the eyes, nose, or throat—a transient effect. Obviously 
the field for new gases of extraordinary power to kill or dis- 
able is limited to the first two types, or else to the discovery 
of a distinctly new type which will manifest its effects in an 
entirely different manner. 

In looking for such substances, the research worker must 
approach his investigations in the same scientific manner 
that research problems in modern industry are undertaken. 
Every factor bearing on the problem must be considered, and 
each new chemical must be gauged in the light of these 
factors before a decision can be reached as to the practica 
bility of its use as a war gas. 

These factors concern not only the inherent suitability ot 
war gases, but also their availability and their usableness. The 
latter economic and technical considerations are by no means 
easy to satisfy. They force the rejection of more than one 
already known chemical agent of great deadliness. In fact, 
hundreds of deadly chemical compounds have been mixed 
in chemists’ test tubes, but the birth of a new war gas is by 
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no means as simple as might appear to a casual inquirer. 


THE characteristic of high toxicity is of course the first 
and primary requirement that must be met, although toxicity 
in its technical meaning involves the whole range of physio 
logical disturbance—such an agent as tear gas being con 
sidered quite as toxic in its sphere as are the really lethal 
agents. Every successful war gas must be highly toxic, but 
this in itself is meaningless without some basis of measure 
ment. More specifically, a war gas must manifest its effects 
when it is present in the air in very minute quantities—a few 
parts of gas to a million parts of air. Otherwise it is im- 
possible to maintain, over large areas, concentrations sufh 
ciently powerful to put soldiers out of action. 

Another requisite of a 
war gas (scarcely second in 
importance to toxicity) 1s 
that it shall be difficult to 
protect personnel from the 
effects of the agent. Thus 
the substance should not 
combine readily with chem 
icals that might be used in 
gas masks or other protec 
tive devices. Since such 
equipment is now available 
in all modern armies and 
also for civilians in many 
countries, it now generally 
is recognized that highly 
reactive chemicals are of 
limited value as war gases. 

Besides being highly toxic 
and difficult of protection, 
a successful war gas should 
be derivable trom raw ma 
terials that are reasonably 
accessible. These materials 
must be of domestic origin, 
since no nation can rely for 
a major military require 
ment on materials to be imported after war is declared. 

Rare and expensive chemicals also must be excluded. Un 
less the cost per ton can be kept within reasonable limits, the 
large quantities of gas required in a major war would make 
the expense prohibitive. More technical considerations also 
are to be weighed carefully. Stability in storage and in trans 
port is important. Many chemicals change their form in 
storage—some slowly with steady deterioration, others rapidly 
with violent reaction. Obviously, these would be unsatis- 
factory as war gases. Absence of corrosive action when loaded 
into metal projectiles also is important. Possession of a high 
specific gravity when released to atmospheric pressure is a 
requirement that cannot be overlooked. It also is highly 
desirable that war gases be nondetectable; in other words, so 
far as possible they should be odorless, tasteless, and colorless. 

When a new gas is found that fulfills all these require- 
ments, or at least enough of them so that a definite advantage 
over some gas already in use can be anticipated, the new 
agent next must be tested under simulated battlefield con 
ditions. Here there can be no compromise with the exacting 


demands of combat conditions. Unless the chemical com- 
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pound can stand up under field usage, it is valueless as a 
military weapon. However, if the new gas survives all these 
tests it then becomes a tangible asset of the nation possessing 


the secret of its composition. 


BUT before this advantage can be capitalized, the prob- 
lem of developing a process of manufacture must be solved. 
It is no simple matter to work out manufacturing arrange- 


ments for the large-scale production of a new and compli- 


operations to any great degree. In fact they will not be ac 
cepted until at least a majority of the indicated requirements 
for success in the field have substantially been met. 
Considering, then, the tedious research that must precede 
the acceptance of new chemical-wartare agents, it will be 
seen that ordinarily much time is required to carry them 
from the laboratory stage into actual production. At first 
glance this may appear contrary to what happened in the 
World War when no less than thirty distinct gases were 
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cated chemical compound. Although this constantly is being 
done by the chemical industry, the engineering research 
behind each new plant is more extensive and costly than 
usually is supposed. And since the field of cheap, easily com- 
pounded war gases already has been thoroughly explored, any 
important new gas in all likelihood will be found, if at all, in 
a complicated synthesis of organic compounds requiring a 
pioneer layout of expensive apparatus. Even where the raw 
materials alone are not too expensive, it sometimes is found 
that the equipment required and the plant processess in- 
volved are too costly to justify large-scale manufacture. 

With so many requirements to be met, it is not surprising 
that there are so few successful war gases. Nor is it remark- 
able that the scientist who has painstakingly evaluated these 
requirements should refuse to be alarmed over sensational 
“revelations” of new gases of deadly effectiveness. Such 
reports usually are premature; at least that is true of every 
new gas that has so far been introduced to the public through 
the press, which includes quite a formidable list. These 
startling discoveries all fail to satisfy some technical, tactical, 
or economic consideration of which the inventor remained 
blissfully ignorant until he actually presented his formula to 
military authorities. 

It therefore follows that the reported discoveries of new 
gases of great power should be regarded with mental reserva- 
tions. While these stories may provide a momentary thrill 
for the reader, they usually concern chemicals that have not 
passed the laboratory stage of development and in many cases 
not even the visionary stage. 

Nevertheless, great as the difficulties may be in finding a 
satisfactory new war gas, we cannot dogmatically assert that 
the problem is insoluble or that the future will not see pro- 
duced more effective war gases than any now known. But 
when new chemical agents do materialize, they will not 
spring forth full-fledged and ready to influence military 


introduced in battle during the relatively short period of 
three years. Yet then there was no time to subject these 
various chemical compounds to the critical and extended 
examinations that more orderly research procedures normally 
would have dictated. With the destinies of nations at stake, 
any materials that offered promise of usefulness in battle were 
seized upon and hurried into action. Inevitably most of them 
failed in some important particular, so that out of the many 
actually used, few finally survived the severe test of military 
operations. 

Chlorine, the first war gas used, provides an excellent 
illustration. Although chlorine was known to be highly 
toxic and, being widely used in industrial chemistry, was 
available to the German Army in large quantities, this gas 
is one of the most reactive elements known to chemical 
science. Protection against it therefore readily could be de 
vised. The simple respirators with which the British and 
French quickly supplied themselves were sufficient to coun 
ter the effectiveness of chlorine, so that the German scientists 
were soon called on to provide a new chemical agent that 
would overcome the earliest and rather elemental gas masks 
of the Allies. 

This 


throughout the remainder of the Great War. 


chemical wartare 


New and 


necessarily untried gases followed each other in rapid suc 


was, in essence, the story of 


cession. Haste was the controlling factor. Empirical methods 
had to be relied upon and resulting failures were accepted 


with the hope that one success would outweigh many fiascoes. 


A NOTABLE example of a gas once highly regarded but 
later discarded as a chemical agent is hydrocyanic acid. 
This was used for a time by the French in a mixture known 
as vincennite. Millions of artillery shell were filled with this 
mixture at a cost that would have paid a sizeable installment 
on the French war debt. Besides being highly toxic, it had 
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the valuable characteristic of being most difficult to protect 
against. But it failed to satisfy one essential physical require- 
ment—that of being heavier than air. It would not hug the 
earth long enough to enable effective concentrations to be 
built up. Lacking this technical qualification, vincennite was 
one of the outstanding failures in the war-time history of 
chemical combat. 

From the experience with German blue-cross gas, a some- 


what diflerent lesson was learned. This material, an arsenic 


and tactics. Every additional gas adds to problems of manu 
facture and supply, and at the same time complicates their 
proper tactical use. Today the experimenting is done in 
laboratories and on proving grounds, and we may be sure 
that any gas which survives to the point of acceptance by 
military powers will have more than an even chance for 
successful employment on the field of battle. 

It is worth noting here that the battlefield was actually the 


proving ground for chemical agents during the World War. 
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chlorine compound with a tedious name (diphenylchlo 
rarsine ) was loaded into some fourteen million artillery shell. 
But under the stresses of war production, the technique of 
dispersing it never was fully mastered. Blue-cross gas, there 
fore, must be rated pretty much of a failure in the war. 
Later, however, this material was reéxamined and, after 
further technical study, methods were devised which permit 
its effective employment. Thus at least one of the so-called 
“failures” of the war may take its place in the list of useful 
chemical agents in future. 

The American counterpart of the German blue-cross gas, 
a quite similar compound, now frequently appears in the 
news as DM, sometimes called “vomiting gas.” This sub 
stance is not lethal and never was intended to incapacitate 
permanently. Its value depends entirely on the fact that, 
being highly pervasive, minute quantities of the agent will 
penetrate any but the most efficient gas masks. Once inside 
the mask, DM quickly induces violent nausea and so trans 
forms the most hardy soldier into a devout pacifist. It is the 
outstanding instance of a war gas whose military value does 
not depend on deadliness, and the effectiveness with which 
it constantly is being used today in the control of civil 
disturbances gives reason for hoping that gas warfare of 
the future may likewise be conducted with lessened loss 
of life. 

War-time experience with chlorine, hydrocyanic acid, and 
diphenylchlorarsine all indicate the necessity for exhaustive 
preliminary technical research if costly fiascoes from the 
abortive introduction of war gases are to be avoided. It is 
entirely unlikely that we ever shall see a repetition of condi 
tions which permitted the use of such a variety of gases as 
were employed in Europe between 1915 and 1918. For 
military reasons, the number of agents used in war must be 
kept to a minimum. Simplicity is a principle of war that 
applies to ammunition supply as forcibly as it does to strategy 





OByJECTIV! 


“Gas” PERMEATES TH! 


This was so because gas warlare did not become a recog 
nized feature of military science until the war was well 
under way. It started from scratch near Ypres in April 1915. 

After this initial success, gas wartare followed the same 
rapidly rising curve of progress that marks any successful 
new development. The improvements that follow the initial 
success come much more rapidly at first than they do later. 
The automobile and the radio give us striking examples of 
this truth. Air-conditioning is demonstrating it today. In 
time, there comes a period of stabilization and the curve of 
progress levels off. This is precisely what has occurred in 


the application of chemicals to war purposes. 


But when we attempt to foresee the future in this branch 
of military science, it is important to keep the initial war 
experience with gas in its proper perspective against its own 
background. When gas was introduced, a practical stalemate 


had 


Gas made a wide breach in that stalemated line 


existed which older methods of combat been unable 
to break. 
and opened up new vistas to the nations confronted with a 
military deadlock. This new agency of war seemed to offer 
a royal road to speedy victory. As new gases followed each 
other in rapid succession, rumors spread rapidly of still 
more powerful chemical substances yet to come. 

Each new agent therefore was hailed as a supergas that 
would prove really decisive. Near the end of the war we, too, 
were reported to have discovered the last word in chemical 
war. For 


surely win the 


this 


agents, the one gas that would 


several years after the Armistice, new gas was men 


tioned only in whispers. Our military committees of Con 


gress were told about it in the most secret of executive 


sessions. The power of this gas was dramatized by calling it 
“the death.” This 


lewisite, a similar to 


dew ot was the now well known 


vesicant gas mustard but in many 


respects less advantageous than it. 
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Even postwar public opinion has been vividly colored by 
such instances of rumor and propaganda. This has helped 
foster the idea that war gases of vastly greater power are 
to be expected in the future—gases that nothing can protect 
us against; gases that may threaten the foundations of 
civilization. Yet a rationally critical examination of the 
facts lends little support to this idea. A clear understanding 
of the place that chemicals now have taken as an aid to 
military forces has been prevented by the overshadowing 
fear of the whole war-gas business, which must be attributed 
to these wild exaggerations, 

As an aid to military operations, gas undoubtedly will 
play a role of increasing importance in future wartare. 
Through improved methods of use, the effectiveness of 
chemicals in combat will be enhanced. The eflectiveness of 
gas in the World War was and is recognized so generally 
as to need no affirmation. Although this war period must 
be regarded as no more than the initial experimental era of 
gas wartare, nevertheless about 125,000 tons of gas were 
dispersed in combat during the 3-year period from 1915 to 
1918. Although, as we have seen, many of these gases were 
practically worthless, a few were extremely effective. 

The casualties that can be traced with any degree of cer 
these, deaths 


tainty to gas, approximate 1,300,000. Ot 


amounted to litthe more than 90,000. Fortuitous circum 
stances affected the results obtained, both favorably and 
adversely, but on the whole the record must be accepted 
pretty much as it stands as the best present indication of 
the minimum effectiveness of gas warfare. 

It seems quite possible that the limit in power—inherent 
toxicity—for gases usable in war, may have been reached 
by these gases which represent the result of exhaustive sur 
veys of the field by the world’s distinguished chemists 
working under the compelling urgency of the time. 

These gases were very powerful indeed, as can be shown 
strikingly in the case of the well-known agent, mustard 
gas. Exposure to it in concentrations as low as one part of 
gas in a million parts of air will cause burns on certain parts 
of the body. It is so powertul that one ton of it possesses 
enough toxicity to kill 45,000,000 people—f it could be 
administered without waste. But fortunately this cannot 


be done in war. 


COMPUTATIONS of war historians and statisticians have 
shown that one ton of mustard gas was used for every 
twenty-odd casualties produced by this agent, while deaths 
occurred only in the ratio of one per each ton and a half 
distributed in battle. Consequently we may say that nearly 
forty-five million potential victims escaped uninjured every 
time a ton of mustard was distributed over the Western 
Front. 

Consideration of this tremendous difference between 
laboratory potential and the practical effectiveness of chemi- 
cal agents in the field throws an interesting light on the 
search for new war gases. It will be seen that by increasing 
the deadliness of a gas such as mustard to several times its 
present toxicity, the net results in terms of battle fatalities 
would still not be stepped up to very impressive figures, 
unless, of course, it becomes possible to devise more efficient 
means for dispersing the agent. And since, as we have seen, 
the gases with which armies are now provided are amply 
toxic for all practical purposes, it is evident that the military 
scientist has more to gain by working toward a more ef- 





ficient use of known war gases than from the quest of new 
agents of greater inherent power. Any future developments 
in this particular field of warfare are more likely to be in the 
direction of reducing the great disparity which now exists 
between theory and practice in the use of chemical com 
pounds whose characteristics now are known widely. 

An outstanding reason why the death rate from war gases 
is relatively low is that gas masks and other protective 
equipment today are so highly efficient. It is not my inten 
tion to infer that chemical warfare, because it does not 
inflict lavish fatalities among armed forces, is not an im 
portant feature of modern combat. The extensiveness ot 
the protective measures that must be applied when troops 
are confronted by gas attacks are in themselves enough to 
disrupt seriously the most caretully planned military opera 
tions. Here is where the real military effectiveness of gas 
wartare comes into play—in disturbing morale, in disarrang 
ing combat and supply plans, and in general, laying a 
restraining hand on the whole conduct of field operations. 

In addition to gases and gas devices of all types, therefore, 
the matter of gas protection is vitally important. In fact it 
must parallel each development in war gases, since no nation 
would introduce a new gas against which it had not first 
devised adequate protection for its own troops. 

So the principal reason for the introduction of so many 
different gases during the war was not so much a seeking 
for more powerful gases as it was a search for gases that 
would penetrate existing protection. This will continue to 
be a paramount objective in future research for new gases. 

Assuming that better gases eventually may be found or 
that present gases will be improved, the process of evolution 
will be slow, just as it has been with other war materials. 
These improvements will give to the nation making them 
the same advantages that improvements in weapons have 
given in the past; the same advantage perhaps that Germany 
held in chemical combat throughout the war by initiating 
the use of gas and by keeping the lead with chemicals at all 
times. It may be mentioned that it took the Allies a year 
after the Germans introduced mustard gas before they could 
reply in kind; yet mustard gas did not win the war for 
Germany because measures of protection against this new 
threat were very quickly devised. 

Research has come to play a predominant part in the de 
velopment of modern industries. It is equally important in 
the development of modern armies, particularly their chemi 
cal branches. 
organizations of all the principal powers. By this recogni 


This has been recognized in the military 


tion and by the maintenance of an adequate program of 
research in this field, there is reasonable assurance that any 
country can be prepared to meet in a short time, the threats 
from new war gases. The lessons taught by the Great War 
will not soon be forgotten. The opportunity for complete 
surprise, as presented when gas first was used against an 
unprotected enemy, will not occur again. 

The use of gunpowder added greatly to the power of the 
military forces employing it. So likewise has the use of gas. 
If we may reason by analogy, we may expect in the future 
to see a gradual orderly increase in the efficiency of the ap 
plication of chemicals to war purposes. Yet there is no 
occasion to be dismayed at this prospect, since the same 
scientific research that produces war gases provides at the 
same time their appropriate antidotes which modern armies 


are certain to adopt without delay. 
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The Defense of Switzerland 


The Preparedness Policies of a Neutral in Armed Europe 
By Liddell Hart* 


O ARMY in Europe in recent generations has attracted 
If this 
disregard has been a tribute to the pacific policy of the Swiss, 


less attention abroad than that of Switzerland. 


nevertheless it has obscured aspects that merit consideration. 
During the last war there always was a possibility that the 
flank march through Belgium, which so narrowly failed of 
its purpose, might be followed, when a state of deadlock 
had the the 


Belgian coast, by a similar turning maneuver through Swiss 


been established between Swiss frontier and 
territory. 

Although that prospect never matured, it was several 
times a cause of some concern to the French High Com 
mand. From the military point of view, the objection to it 
was not merely the resistance that the Swiss might be able 
to offer, helped by the defensive strength of the terrain, but 
the distance which a successful invasion then would have to 
travel before attaining any vital, or even important, objectives 
in French territory. 

With the coming of peace, the army of a country which 
had not been embroiled in the war naturally faded most 
quickly from the public eye. Recently, however, there has 
been cause for a new interest in the Swiss military situation. 
In the first place, the rearmament race and the accompanying 
tension of international relations have indubitably affected 
the situation of all small countries in the danger area and 
have called into question their capacity to maintain their 
neutrality inviolate. Moreover, the building of the Maginot 
Line along the French frontier has conjured up the picture 
of a fresh detour through a neighboring country to avoid the 
barrier. 

In the second place, the development of mechanization, 
with its great extension of the range of movements, has 
strategically reduced the margin which separates an invader 
from potential objectives of importance. It has thus sug- 
gested that, to a mechanized invading force, a circuit through 
Swiss territory might no longer be so slow to affect the 
situation as it would have been in 1914-1918. There is also 
the possibility, if an inroad succeeded, of air bases being 
established on that flank from which an attack could be 
delivered against various industrial centers in France which 
at present seem securely remote. To gain some light on all 
these questions, | took a recent opportunity of examining the 


situation on the spot. 


| HERE is no army more distinctive than the Swiss in its 
tradition, composition, or function. It may be said to have 
won its spurs—or rather taken the enemy’s—as a militia 
army. At Morgarten and Laupen in the first half of the 
fourteenth century, the Swiss exposed the limitations of the 
heavily armored men-at-arms when pitted against them on 


*Author: “Science of Infantry Tactics,” 1921; “A Greater than 
Napoleon—Scipio Africanus,” 1926; “*The Remaking of Modern Armies,” 
1927; “The Decisive Wars of History,’”’ 1929; ‘“Foch—-The Man of 
Orleans,” 1931; “T. E. Lawrence—In Arabia and After,” 1934; “A 
History of the World War,” 1934; “When Britain Goes to War,” 1935; 
“Europe in Arms,”’ 1937. Military correspondent and defense adviser, 
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their own ground. Their victory at Sempach in 1386, again 
over superior numbers, finally freed them from the Austrian 
House of Hapsburg. Employing a 21-foot pike, they com 
bined offensive and defensive power. 

In the fifteenth century, the w ay they defeated the forces 
of Charles the Bold of Burgundy at Granson, Morat, and 
Nancy, did even more than the English longbow in the 
Hundred Years’ War to end the long reign of cavalry. 
Although Charles the Bold had sought to support his 
mounted troops with a contingent of English bowmen, he 
was beaten by men who added mobility to their piked array 
This 


string of victories established the Swiss pikemen as the most 


and knew how to combine frontal and flank attacks. 


formidable troops in medieval Europe. 

Secure in the confidence gained from their skill at arms 
and invulnerable formations, the Swiss were ready to engage 
against odds as great as thirty to one. They profited by that 
reputation to become the most highly prized and ubiquitous 
professional soldiers in Europe, available to any state which 
could afford to employ them. For a time they enjoyed what 
was practically monopoly. Although the pride born of 
victory eventually led, at Marignano and Pavia early in the 
sixteenth century, to the downfall of a system which had 
lost adaptability, the Swiss soldier preserved his fighting 
qualities so well that he never lacked employment in the 
centuries which followed. 

While the self-sacrificing devotion of Louis XVI's Swiss 
Guard is a familiar tale, it is not so well known that in the 
nineteenth century, when Switzerland regained her inde 
pendence after Napoleon’s fall, there were nearly 20,000 
Swiss in the service of Charles X, and that they also provided 
large contingents for the armies of Naples and Rome, raised 
in complete regiments. If they demanded high pay they 
usually gave good value by their level of professional ability. 
This calling eventually was closed to them by the increasing 
development of nationalism throughout Europe and_ the 
accompanying tendency of the different countries to provide 
their own needs of quantity by the system of conscription. 
Since then, as a Swiss officer humorously remarked to me, 
the foreign service of his countrymen has changed its form 
“the napkin on the arm having replaced the sword in the 
hand.” The tradition of professional service had to find a 
new channel because there was no livelihood to be earned 
in soldiering at home. 


FOR there is no profession of arms in Switzerland itself. 
Her forces remained faithful to the oldest tradition by being 
maintained on a militia basis, in contrast with the rest of 
Europe. While service is compulsory, it is of short duration; 
on being first called up, recruits do from two to three and a 
half months’ training, according to their branch of the serv 
ice and in later years, thirteen to sixteen days. The only 
whole-time element is a small corps of some three hundred 
instructors. Every citizen is liable for military service, and 


at the age of nineteen is examined and classified as fit for 
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military service proper, fit for auxiliary service, or unfit for 
service. Those who do not render personal service pay a 
military tax. Liability to service lasts from the age of twenty 
to forty-eight, although at forty-one they pass into the Land- 
sturm, whose duties broadly correspond to those which are 
to be performed by our newly raised national-defense com- 
panies. 

Out of a population of a little more than 4,000,000, the 
annual contingent amounts to some 25,000 men, and in 
addition some 150,000 trained men come up each year for 
the refresher courses. The militia basis as well as the readi- 
ness for service is emphasized by the fact that men keep 
their personal arms and equipment in their own possession. 
Cavalrymen have to maintain their own horses, which they 
purchase from the Government at reduced rates. A still 
more notable feature is the network of state-subsidized rifle 
clubs which train the youth of the nation to shoot. Every 
combatant soldier of the first line, or Landwehr, up to the 
age of forty inclusive, has to belong to the rifle club where 
he is living and has to complete every year the regulation 
musketry course which is organized by it. 

Men already must have become noncommissioned officers 
before they can be selected to go through a course for cadet 
officers; this extends from seven and a half weeks tor the 
infantry to three and a half months for the artillery and air 
force. After being commissioned, the officers must attend a 
recruits’ course as lieutenants, and before promotion to 
captain must pass through a central-school course besides a 
recruits’ course in command of a company, squadron, or 
similar unit. Suitable officers are picked out to join the 
General Staff, taking a qualifying course of ten weeks and, 
after appointment, two successive courses of six and three 
weeks respectively. A certain number of officers are called 
up in rotation each year for General Staff work. 

During peace time the highest rank in the Swiss Army is 
that of colonel, even though that officer may be commanding 
a division or an army corps. In such cases, however, he is 
officially termed “Colonel Divisionnaire” or “Colonel Com- 
mandant de Corps,” or wears distinguishing badges of rank. 
A foreign visitor may be surprised at the number of the 
higher appointments which are filled by nonprofessional 
officers, and also to find how highly educated many of them 
are militarily in comparison with reserve officers in other 
countries or Territorial officers here. However, there seems 
less ground for such a feeling when one considers the courses 
they attend and the level of talent in the professions they 
tap. 

It is strange to a visitor, yet not surprising on reflection, to 
find that some of the ablest combatant officers are doctors in 
civil life. A good diagnostician naturally is equipped with 
the qualities required in making an appreciation of a situa- 
tion, whilst the psychological insight essential in handling 
patients can be applied equally well to the handling of troops. 
One of the higher commanders I met was a surgeon of inter- 
national reputation, and it was amusing to learn that occa- 
sionally he was called from his military headquarters to carry 
out some especially difficult operation at the nearby hospital. 


WHILE the troops are raised and to some extent adminis- 
tered by the various cantons, the system is controlled by the 
central government, the Federal Council, acting through the 
Military Department. The cantons provide the personal 


equipment for the troops which each supplies, and they form 











the infantry and cavalry units. The central government is 
responsible for posting the personnel to the other arms and 
services and for providing the corps and army equipment. 
The Military Department has a Federal Councilor at its head 
with his staff. He presides over the National Defense Com 
mittee, an advisory organ which consists of the three army 
corps commanders, the chief of the General Staff branch, and 
the officer commanding the infantry. 

The Military Department itself comprises on the one hand 
the General Staff branch, which has sections dealing with 
mobilization, operations, intelligence, training, personnel, 
lines of communication and rear services in general; and on 
the other, the officers of the heads of the infantry, cavalry, 
artillery, engineers, and of the medical, veterinary, technical, 
war-material, topographical, remount and judicial services. 
On mobilization only, a commander in chiet is appointed, 
whereupon the National Defense Committee ceases to func 
tion. 

The organization of the Swiss Army naturally has been 
influenced by its peculiar purpose. In other countries, “de 
fense” is a euphemism which embraces preparedness for an 
offensive campaign. But the military horizon of the Swiss is 
bounded by the strict defense of their own territory. Here 
is the third of the distinctive features earlier remarked. The 
exclusion of the strategic offensive from their thoughts does 
not rule out the use of, and training for, the tactical offensive; 
this, indeed, occupies more attention and time than would 
seem economic under the circumstances. But it has affected 
the organization and equipment of the army, with the result 
that 
offensive on which it spends much of its training time, while 


it hitherto has lacked the resources for the tactical 
also becoming defective under modern conditions for its 
strategically defensive role. These new conditions have com 
plicated the defense problem of Switzerland. The proper 
treatment is now a subject of keen and widespread discussion. 


THE danger to a country in Switzerland’s situation arises 
less from direct hostility than from the possibility of a 
clash between her powerful neighbors, and the attempt by 
one of them to use her territory as an avenue of approach to 
the other. In examining a defense problem of this kind it is 
necessary to take account, if only from a technical point of 
view, of the countries whose geographical location provides 
the strategic hypothesis. 

The development of air power and military mechanization 
have given a new aspect to the defense of Switzerland, affect 
ing both its own security and its neighbors’. Its industrial 
and munition centers are few, and these now are easily 
accessible by air. Basel always has been untenable, as the 
French and German frontiers converge in its suburbs. Zurich, 
St. Gall, and Winterthur lie close to Germany's Rhine 
frontier. Berne, the capital, and the munition depots or 
factories at Biel, Berne, Thun, and Interlaken are only a 
short hop across a low mountain belt. 

The Swiss railways and roads are canalized by the moun 
tains, while the main rail communications from east to west 
have been aptly described as having a wasplike figure, with 
the waist at Olten, less than twenty miles from the Rhine. 
And the electrification of the Swiss railways makes them all 
the more vulnerable. Thus, hostile air attack, apart from 
its menace to the general life of the country, might paralyze 
the mobilization of an army which, because of its completely 


militia basis, does not exist until it has been mobilized. By 
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contrast, the mountainous terrain of Switzerland would seem 
to limit her own air development; possible air bases are few, 
and even these lie mainly in the more exposed districts, while 
the combination of her mountains and her weather is a 
handicap to training. 

If, by the paralysis of the defending forces, an invasion 
could make headway, mechanized mobility might nowadays 
give an invading army the prospect of a much shorter pas- 
sage through Swiss territory to its ultimate objectives in a 
land beyond. Under such conditions the Abyssinian War 
has shown how much even motorization can accelerate the 
strategic offensive and its exploitation. Switzerland is a much 
easier country for the motor vehicle than Abyssinia, especially 
in its northern part where any such operations are the most 
probable. Even if the invading army were checked on the 
further frontier by the forces of the Great Power which was 
then the target, the military occupation of Switzerland would 
enable the attacker’s air forces to be moved forward to 
advanced bases from which they could operate at much 
shortened range, thus multiplying the frequency and effect 
of their bombing attacks. 


INTENT on the maintenance of their neutrality, the Swiss 
are properly concerned with the possibility of a French as 
well as a German attempt to use their territory for a turning 
movement. On military grounds—leaving aside the political 
doubts—the former would seem much less feasible. The con- 
quest of Switzerland still would leave it faced with the Rhine, 
and beyond that the Black Forest; no important objectives in 
German territory would be within reach even when the 
frontier was gained. There is a better case, comparatively, for 
a German attempt, as the penetration of the French frontier 
would bring an invader into the wide basin of the Saone 
and it would turn the mountain barrier of the Vosges and 
the main fortified line. Alternately, it would threaten Lyons 
and the main communications with Provence and the Med- 
iterranean. The prospects of any such strategic fank move 
would depend in the first place, however, on its success in 
overcoming the resistance which the Swiss could offer in 
defense of their territory. What are the chances? 

Any estimate must take account of three principal factors: 
the nature of the country to be traversed, the normal superi- 
ority of the defensive under modern conditions of warfare, 
and the readiness of the Swiss forces at the moment such a 
stroke was delivered. The first is unalterable. The second 
shows little sign of being modified by recent developments in 
armament, so that the chances of the attack depend more 
than ever on the possibility of surprise. The third can be 
improved, to the reduction of an invader’s chances of surprise. 

I have motored the whole length of the Rhine frontier 
from Lake Constance to Basel, and over much of the hill 
country behind it, as well as a large part of the Jura frontier 
between Basel and Geneva. The former sector may seem a 
lesser obstacle on the map, but upon close examination its 
difficulties become formidable. While the belt of hills south 
of the Rhine is not high—at only a few points rising more 
than a thousand feet above the river—it is steep and wooded, 
and the roads which cross it offer numerous defiles where 
well-posted antitank and machine guns could impose a 
check—the more prolonged because of the difficulty of turn 
ing them by a flank detour. In moving off the roads, light 
tanks constantly would encounter obstacles higher and slopes 
steeper than they could compass; wheeled motor vehicles 





would be circumscribed still more. Powerfully engined tanks 


of longer track base might be able to carry out a wide-fronted 
advance if the area had been carefully reconnoitered in peace 
time, but few of the machines at present in service in Western 
Europe seem to have the necessary capacity. 

The hill rampart is pierced by the Aar south of Waldshut, 
forty miles east of Basel, but the valley is narrow in several 
places between Waldshut and Olten, some thirty miles up the 
river. Only beyond Olten does it widen into the plateau 
which runs, between the Alps and the Jura, down to the 
Lake of Neuchatel and thence, over a fairly easy slope, to 
the Lake of Geneva. 


IF AN invading army could debouch onto the plateau before 
meeting any serious opposition, its further progress would 
be much facilitated. It might forestall the mobilization of 
the divisions near the Rhine frontier and establish a protected 
corridor—to fend off those assembling in Eastern Switzer 
land—along which the striking force could pursue its course 
toward the French frontier. Or, should it choose to drive 
southwestward to the Lake of Geneva, it would have only to 
deal with an isolated fraction of the opposing forces. 

A less ambitious alternative to this bound onto the central 
plateau is a narrower move around the skirts of Basel, which, 
although simpler initially, has limited possibilities. If the 
attackers succeeded in this side-stepping maneuver across the 
projecting corner of Switzerland before a firm resistance was 
met, they would be confronted immediately with the fortified 
switch-line which the French are reported to have been build- 
ing from the Rhine—at a point southeast of Mulhouse in a 
southwesterly direction towards Porrentruy—across the Basel 
approaches. And beyond that line the Belfort “Gap” is 
seamed with watercourses and lagoons. 

The wider maneuver has a larger promise, but the more 
the problem is studied the more the prospects would seem 
to depend on the surprise of an unprepared opponent—on 
crossing not only the Rhine but the hill belt before any 
opposition was offered. Apart from the possibility of seizing 
the bridges, there are several points along the Rhine where a 
surprise crossing is feasible. Between Rheinfelden and Sack 
ingen the bend of the river forms a projecting salient for a 
pincerlike attack; to the east there are smaller salients op- 
posite Waldshut and Kadelburg. And some miles west of 
Waldshut there are several places where the river becomes 
very narrow. It would be unwise to ignore the possibility of 
a night crossing at such places, made with no appreciable 
warning. And in these circumstances, a mobile force might 
reach the central plateau beyond Olten within a couple of 
hours after leaving the Rhine. 

Hitherto such a possibility has existed, so long as the stroke 
was attempted when the Swiss Army was unmobilized. For 
during the greater part of the year there have been no trained 
troops available to offer resistance in the frontier zone. Until 


! for their security against 


now, the Swiss really have trustec 
strategic surprise to rapidity of mobilization, which could be 
completed in two days. This is helped by the far-reaching 
decentralization of equipment arrangements. And the mobili 
zation period is being reduced, for the troops near the fron 
tier, to a matter of hours from the moment that the order 
comes from Berne. But it is questionable whether even this is 
quick enough—especially as it might suffer interference from 
the air—unless there is some force to hold the hill belt and 
delay the invaders. 
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AT THE present time the Swiss Army is in process of wide- 
spread reorganization and reé€quipment, following the new 
National Defense Act of 1936. In place of the existing six 
divisions of the cumbrous prewar type (with eighteen bat- 
talions apiece) there will be nine divisions of a handier kind 
and three indpendent mountain brigades, suitably dis- 
tributed. One division covers the eastern frontier near Lake 
Constance, three cover the Rhine frontier, and two cover the 
Jura frontier. Besides these “cover” divisions, two form a 
central reserve around Berne and Lucerne respectively, ready 
to march in any direction. The ninth provides the garrison 
for the St. Gotthard fortifications, facing south, and has an 
extra mountain brigade as an outpost down in the Ticino. Of 
the three independent mountain brigades, one is in the 
Grisons, one in Valais covering the Simplon, and one gar- 
risoning the St. Maurice fortifications which block the Rhone 
valley above the Lake of Geneva. 

The divisional artillery has been reduced and the corps 
artillery increased so that artillery support can be given more 
flexibly according to the needs of the moment. Each division 
also will have a motorized company of nine 47-mm. infantry 
guns for antitank purposes and a divisional reconnaissance 
group. The latter will consist of a squadron of dragoons, a 
company of cyclists, and a detachment of four light tanks—a 
mixture which does not impress one as a very workable 
combination. 

A similar “mixed policy” is being followed in converting 
the three cavalry brigades of the Swiss Army into light bri- 
gades for rapid reénforcement of the frontier troops. Each 
brigade will comprise two light regiments (each of three 
cavalry squadrons and a cyclist battalion) and three motor- 
ized companies (one of light machine guns, one of 47-mm. 
infantry guns, and one of sappers). A section of armored 
cars may be added. 

The air arm is being increased to provide a first-line 
strength of nearly three hundred machines of new types, 
built in Swiss factories, while an even larger proportion of 
the defense loan is being devoted to ground defense. Apart 
from the multiplication of antiaircraft artillery, coupled with 
a network of observation and listening posts, the passive 
defense of the civilian population has been elaborately organ- 
ized and some 26,000 specialists are in training for this. 

The most significant feature of the new organization is 
perhaps the formation of special Frontier Defense brigades, 
ready to man at short notice the chain of small fortified works 
which are being built behind the Rhine frontier throughout 
its whole length and at the passes through the Jura in the 
northwest and the Alps in the south. A close veil of secrecy 
has been drawn over their construction and many of the by- 
roads in the frontier districts are now closed to tourists. 
Hitherto there have been only a few scattered works on the 


Austrian border, near Sargans, in the Ticino, on_ the 
Simplon—apart from the two important fortress systems on 
the Gotthard and at St. Maurice, which are permanently 
occupied by skeleton garrisons. They were developed, after 
the establishment of the Triple Alliance in the ‘eighties, to 
meet the danger of a junction between the Italian and Ger 
man armies in Swiss territory. 

The new Frontier Defense brigades will be equipped with 
a high proportion of antitank guns and light machine guns, 
as well as with their own artillery. They will be composed 
of trained men (not only of the first line), whose homes are 
on the spot, so that they can take up their positions within 
an hour or two after being warned. Even this measure, how- 
ever, might not provide security against a stroke that came as 
a complete surprise, especially if such a stroke was preceded 
by an infiltration of picked men disguised as ordinary civil- 
ians and assigned the réle of seizing some of the key points 
of the defensive line. As a further safeguard it is now pro 
posed to raise a special frontier force of some 6000 men, 
voluntarily enlisted, to provide permanent garrisons for the 


line of defense. 


THE Swiss thus are being brought to recognize, reluctantly, 
the advisability of some departure from the strictly militia 
form of their forces. The increases in the length of service 
which already have been adopted are another symptom of 
change. And even these do not go far enough to satisfy many 
of those who are concerned with the defense problem. The 
cause of doubt lies in the militia system itself, rather than in 
any inefficiency of application. 

Apart from the disadvantage of not having a force perma 
nently available, it yields a remarkably good result in the 
military preparation of the troops. Helped by their long 
standing military tradition, the high level of education among 
the people, and the manner in which military duties are 
adjusted to civil experience wherever possible, the Swiss pick 
up the elements of soldiership more quickly than could be 
expected in other countries. Among the officers, too, tactical 
sense and administrative capacity are better developed than 
in many professional armies. 

It is rather in the more specialized military technique, and 
in the smooth functioning which comes from habit, that the 
handicaps of the Swiss system are apt to be felt. They are 
inevitably becoming more marked under modern conditions 
where the means and methods of warfare are becoming more 
complex. Whether they are a dangerous handicap is doubt 
ful. Because of the essentially defensive rdle of Switzerland’s 
forces and the way her territory lends itself to defense, what 
her army lacks in technical efficiency may be largely com 
pensated by the inherent superiority of defense over attack in 


present-day warfare. 
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Transition Problems 


The Conversion of Weapons to Meet New Demands 
By Allen Pennell Wescott* 


UST as the ironclads, Monrror and MERRIMAC, in that 
J historic engagement at Hampton Roads in 1862, sounded 
the death knell to the wooden navies of the world, so have 
developments in ordnance and small arms rendered obsolete 
the earlier weapons. With the invention of the percussion 
lock, the time-honored flintlock (it had been used for three 
full centuries) became a back number and was altered to 
the new system. 

The War Between the States saw the introduction of suc- 
cessful breechloaders, so that after 1865 the various nations 
began to cast about for a means of converting their vast 
stocks of muzzle-loading arms to breechloaders. At a more 
recent date, single-shot arms have been converted to maga- 
zine arms, and bores of large caliber have been reduced 
to accommodate more modern, smaller-calibered, higher- 
powered cartridges. These are but a few of the problems 
that from time to time have confronted ordnance engineers. 

The flintlock dates from about the year 1630. By 1690 
the entire British Army had been equipped with this type 
of weapon and it remained in the British service until 1842. 
Manufacture of flintlocks in 
1844. It is impossible to state exactly when the breechloader 


American arsenals ceased in 


appeared, as the breech-loading idea is almost as old as fire 
arms. A fairly practical breechloader (the Ferguson) was 
used to a limited extent during the American Revolution, 
and the Hall, which was adopted officially, was patented in 
1811. However, the breechloader depended on the dev elop- 
ment of the metallic cartridge for success so it did not come 
into its own until after the appearance of fixed ammunition 
with self-contained ignition. Suffice to say, the Crimean War 
(1854-1856) was fought with muzzle-loaders, the American 
Civil War (1861-1865) with both muzzle-loaders and breech- 
loaders, and the Franco-Prussian War (1870-1871) was the 
first war in which the breechloader was used entirely. 

The percussion cap appeared early in the last century, 
being well established by 1830. However, it did not im- 
mediately replace the military flintlock—the Mexican War 
(1846-1848) being fought largely with flintlocks. The model 
1841 rifle was our first percussion lock. The last of the flint- 
lock muskets were finished a few years later, and from about 
1844 to the outbreak of the Civil War, the stock of flintlocks 
on hand gradually was converted to the new system. The 
bulk of the muskets in Confederate hands when the war 
broke out were altered arms. 

The 1850 Ordnance Manual devotes nearly two pages to 
the subject of “flints” and lists flintlock muskets, patterns 
1840 and 1822, and says of the latter that “of this kind are 
most of the muskets in store at the arsenals, which are now 
being altered to percussion.” In the same manual is found 
the following: 

“Alteration of Flint Muskets to Percussion—The barrel 
is altered 1st, by closing the vent in the side and boring a 
new vent on the upper part of the barrel; 2nd, by upsetting 


*Specialist in firearms and ammunition, Chicago, Ill. First Lieutenant, 


Field Artillery Reserve, U. S. Army. 


a cone seat in the metal of the barrel and putting in a 
percussion cone. The screw thread of the cone for altered 
muskets is a little shorter than that for the new muskets, 
so that it may not project into the bore. The lock is altered: 
ist, by removing the cock, the battery, battery screw, battery 
spring, and battery-spring screw; 2nd, by cutting off the pan, 
near the face of the lock plate, filling up the hollow of the 
remaining part with brass, soldered in, and dressing off the 
upper surface even with the top of the lock plate; 3rd, replac- 
ing the cock by a percussion hammer; 4th, filling up the 
holes of the battery screw and the battery-spring screw with 
pieces of those screws, rounded on the outer end, and filling 
the pivot hole of the battery spring with wire.” Details 
regarding the conversion from flint to percussion also will 
be found in “The Kentucky Rifle,” by Capt. J. G. W. Dillin. 


Nort only were military arms altered from flint to percus 
sion, but gunsmiths everywhere were busy converting sport 
ing arms. Captain Dillin estimates that about eighty per cent 
of all flintlock rifles and shotguns were changed to the 
percussion principle, most of them between 1835 and 1855. 
At any rate, examination of percussion-lock Kentuckies, 
muskets, or martial pistols reveals that many of them orig 
inally had been flintlocks. In Austria, flintlocks were mostly 
converted to pill locks; pill locks were common in this 
country prior to the Civil War when many were altered to 
percussion lock. The principle is the same, but the pill lock 
used a percussion pellet rather than a metal cap, and there 
was no nipple. During the same war, many Austrian pill 
locks and tube locks were altered to cap lock for export to 
America. An excellent example of an unaltered tube lock 
appears on p. 34 of Bannerman’s 1931 catalog. A typical pill 
and on p. 351 


lock is shown on p. 43 of the same catalog, 


six methods of altering from flintlock to percussion are 
illustrated. 
Aside from the alterations to percussion 


lock, 


conversions of importance prior to the Civil War, were the 


the only 


rifling of some smooth-bored muskets, and the alteration to 
caliber .58 of some caliber .54 rifles and caliber .69 muskets. 
Two thousand muzzle-loaders were altered to breech-loading 
in 1855 on the Morse plan. This alteration is not regarded 
as important as the converted arms never were issued, but it 
is interesting in view of the fact that these were the first 
Government arms intended to use metallic cartridges. By 
1855, caliber .58 had become standard and it remained so to 
the close of the muzzle-loader era which ended with the 
Springfield rifle-musket, model of 1864. 

During the Civil War, 
numerous due to the necessity of utilizing obsolete arms, 


conversions naturally were 


foreign purchases, etc. The Confederacy especially was 
confronted with conversion problems because of the wide 
variety of arms used and the utilization of captured weapons. 
Many old nonmilitary arms were pressed into service and 
many of them—originally of divers calibers—were rebored 


for the .577 Enfield cartridge. Probably the most unusual of 
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all alterations was made by the Confederate Ordnance De- 
partment when some captured Hall breechloaders were 
changed to muzzle-loading. 

During this war the United States purchased more than 
two million muskets, rifles, and carbines, in addition to 
those fabricated at the National Armory. (Springfield pro- 
duced 276,200 arms in 1864 alone.) Among the purchases 
were breechloaders like the Sharps, Spencer, Burnside, 
Maynard, and Henry. The war naturally afforded ample 


opportunity for an exhaus 


The expense of altering an arm was but a fraction of its 
original cost, or the cost of producing a new breechloader. 
Consequently considerable money was saved by the altera 
tion, and the nation was not without a war reserve, as 
would have been the case had conversion proved imprac 
ticable. Modifications were not confined alone to muskets 
and carbines, for as late as about 1880 Civil War bayonets 
were being utilized by bushing the sockets to fit them to 
smaller barrels. England did the same with old Enfield 

bayonets following the adop 





tive field trial of the breech- 
loader and, incidentally, a 
practical comparison with 
the muzzle-loader. The Chief 
of Ordance in 
ported to the Secretary of 
War that “the experience 
of the war has shown that 


1864 re- 


breech -loading arms are 

greatly superior to muzzle- 

loaders.” 
The 


found the 


close of the war 
Government in 
possession of more than a 
million muzzle-loading rifled 
muskets in first-class condi- 
Although 


tion. numerous 








tion of the Martini-Henry. 

Incidentally, in the 1880's, 
some old caliber .58 breech 
loading muskets were con 
verted to shotguns by ream 
ing out the rifling and 
chambering them for 20 
shells. These were 


gauge 


designed for hunting and 





s were issued to troops ser 
ing west of the Mississippi 
i at the rate of two guns per 
company. Following the ex 
piration of the Rollin White 
patent of 1855 (a monopoly 
on boring revolver cylinders 


all the way through), many 








makes and models were em- 
ployed during the conflict, Fic. 1. 
the caliber .58 rifle-musket 

was the standard infantry arm, and between January 1, 1861 
and June 30, 1866, Springfield Armory manufactured 801,997 
of them. During the same period, an additional 670,617 
were purchased. To avoid the expense of scrapping and 
replacing these now obsolete arms, it was imperative that 
this enormous and valuable stock be utilized if a satisfactory 
and economical method could be found for converting them 
to breechloaders. Consequently inventors were invited to 
submit plans for alteration, and many methods were sug- 
gested, including the Miller, Peabody, Roberts, Berdan, 
Remington, Sharps and many others. (Descriptions of these 
various systems offered the board of 1865 will be found in 
“The Breechloader in the Service,” by Claude E. Fuller. 
The illustrations used in this article are reproduced from this 
volume.) The modification consisted of cutting away several 
inches of barrel at the breech, and adding a breechblock. 


OF the many systems offered, the one finally chosen was 
the Allin, so called for its inventor, Erskine S. Allin, master 
armorer at Springfield. Just why the Allin was selected is 
difficult to understand; certainly it was not the best system 
available, and some of the States had their militia arms 
transformed by other methods. The Allin, known as the 
Model 1866 (Fig. 1), had its bore reduced to one-half 
inch by inserting a tube into the original barrel, and was 
chambered for the .50 musket (.50-70-450 center-fire) 
cartridge. The action was retained in the .45 Springfield 
of 1873 which eventually superseded the 1866. Some of 
the altered arms took caliber .58 rim-fire cartridges; others 
used .58 center-fires. The .58 Springfield, Springfield carbine, 
Joslyn, and Miller cartridges were rim-fire. The .58 Trans- 
formed musket, Transformed carbine, and Roberts were 


center-fire cartridges. 


THE ALLIN BREECHLOADER 


ar cap-and-ball revolvers were 
uiier 
metallic am 


altered to use 
munition—American ex 
amples being the Colt, Starr, and Remington revolvers used 
during the Civil War. In 1868, Adams revolvers, used by 
the British Navy, were converted to breech-loading. The 
French Perrin revolver, 200 of which were purchased by the 
War Department in 1861, was a rim-fire that had been 
altered from pin-fire. 

The Sharps rifle, first patented in 1848, was used to a cer 
tain extent by the service prior to the war. During the war, 
89,653 Sharps rifles and carbines were purchased for the 
Army. These Civil War Sharps were all breechloaders but 
were percussion locks using paper or linen cartridges. After 
the war, more than 40,000 were modified to take metallic 
cartridges. The 1869 and 1870 models, caliber .50-70, were 
conversions. About 1867, quantities of caliber .52 Sharps 
carbines were altered to use the rim-fire cartridge of the 
Spencer. In 1869, the Chief of Ordnance stated that “altered 
Sharps’ carbines gave great satisfaction.” In the same report 
he said that Springfield breech-loading rifled muskets had 
been issued to all the infantry and that some troops had had 
this arm for more than two years and that reports received 
regarding it had been highly favorable. The 1869 report also 
stated that operations at Springfield Armory had been con 
fined chiefly to tooling up for the conversion of rifled 
muskets from muzzle- to breech-loading and that the Armory 
was then adequate to alter 200 arms per 8-hour day. 

The Sharps, in common with other early breechloaders, 
was “ahead of its time,” being handicapped by lack of a 
primed metallic cartridge. With paper and linen cartridges, 
the Sharps leaked gas badly, and for this reason the British 
cavalry, which had been using this arm experimentally in 
India, found it unsatisfactory. With the development of 
suitable ammunition the Sharps became instantly popular, 
particularly in the West where it was used widely. 
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EXPERIENCE of the Civil War and the success of Prus- 
sian arms against the Danes (1864) and the Austrians (1866) 
led to the prompt adoption of breechloaders by the European 
nations. The Prussians were armed with a breech-loading 
rifle (the Dreyse needle gun), their enemies with muzzle- 
loading muskets. Partly to utilize existing stocks of muzzle- 
loaders and partly as a temporary expedient pending the 
selection of a suitable breech-loading action and the fabrica- 
tion of sufficient quantities, muzzle-loaders were altered by 
England 


various systems. 


ently were chambered for the .43 Spanish cartridge. The .43 
Gras cartridges soon followed. The Dreyse was similarly 
converted by the Mauser modification. 

With the advent of the repeater came another transitory 
period during which the nations began to look about for 
suitable magazine arms and for a method by which existing 
single-shot rifles might be made to repeat. The first maga 
zine rifle used by a European power was the Fruhwirth of 
1870 with which the Austro-Hungarian gendarmerie wer« 


armed. The Swiss Vetterli, 





and Turkey used the Snider 
The Turkish 


Sniders, which were among 


method. 


the arms used during the 
(1877) 


seem originally to have been 


war with Russia 
muzzle-loading Springfields 
of the American Civil War. 
native of 


Jacob Snider, a 


Baltimore, previously had 
offered his invention of 1859 
to his own country but had 
received no encouragement. 
The Snider 


satisfactory as a stop-gap; in 


proved very 


fact these altered Enhelds 





actually functioned _ better 


caliber .41 bolt-action re 


a 
} 
= peater had been approved as 


early as 1869 but was not 





ee adopted until 1881. 
; m The 
= Winchester repeaters ( model 
1866) in the 





ror 
' 
——4 


performance ol 


hands of the 








Turks during the campaign 
of 1877-1878, especially di 
rected the attention of Euro 
toward — the 


pean pow ers 





adoption of magazine arms. 
Germany was the first great 


power to do this when, in 








1884, that nation converted 





her 1871 model single-shot 








Mausers to repeaters by the 





than they previously had as Fic. 2. 
muzzle-loaders. The first ap- 

parent field use of the Snider was in 1868 by Sir Robert 
Napier’s expedition into Abyssinia. Russia used the system 
invented by Sylvester Krnka, an Austrian; France, the 


“tabati¢re” (tobacco box) which resembled the Snider; 
Austria, the Wanzle; Belgium, the Albini-Braedlin, and 
Switzerland, the Milbank-Amsler. Milbank was another 
American. 

This transition state was followed by the general adoption 
otf breechloaders, such as the Chassepot by France, the Berdan 
by Russia (designed by Hiram Berdan, war-time commander 
of Berdan’s Sharpshooters and inventor of the Berdan altera 
tion, Berdan primer, a range finder and an artillery fuze), 
the Mauser by Prussia, Werndle by Austria, Werder by 
Bavaria, the American Remington by Sweden, Denmark 
and Spain, and the American Peabody-Martini by Turkey. 
The Danish Remington was one of the oddest conversions. 
It started out as a rim-fire of large caliber, later was altered 
British 


Sniders were replaced by the Martini-Henry which was the 


to center-fire, and finally was reduced to 8-mm. 
American Peabody as improved by Frederich Martini, a 
Swiss. The Werder, invented by J. L. Werder of Nurem 
berg, apparently also is based on the earlier Peabody. The 
Albini-Braedlin and Wanzle actions closely resemble that of 
the 1866 Springfield. 
single-shot weapons. The Chassepot of the War of 1870-1871 


The above breechloaders all were 
used a paper cartridge as did the Prussian Ziindnadelgewhr 
Both 


leaked gas badly. The “converted Chassepot” was the Gras 


(Dreyse needle gun) used in the same campaign. 


alteration consisting of a new bolt head and an extractor to 
use a center-fire metallic cartridge. The .433 Gras was the 
rifle used by the Ethiopians in 1896 when they destroyed 
an Italian force at Adowa. It still was one of the principal 
weapons of the Ethiopians during the recent defense against 
the Italians. The first of the converted Chassepots appar 


THE PEABODY 


BREECHLOADER addition of a tubular maga 


zine holding eight car 
tridges. The converted arm is known as the “Mauser and 
Commission Model.” The Italian Vetterli became a repeat 
ing Vetterli-Vitali, and the Dutch Beaumont became the 
Beaumont-Vitali by adding a vertical box magazine holding 
four cartridges. Various systems were suggested to convert 
our .45 Springfield to a repeater—one being the Springheld 


Jones and another the Mullins. 


DURING this transition stage, various quick-loading devices 
appeared designed to speed up fire from single-shot rifles. 
Of these, the Krnka quick-loader employed by the Russians 
in the war with Turkey (1877-1878) is typical. Several 
devices, such as Benton’s and Metcalfe’s, “for increasing the 
facility and rapidity of fire from breech-loading muskets,” 
are shown in the 1873 Ordnance Report. All are essentially 
cartridge boxes, or cartridge blocks, attached to the side of 
the action, or else were cartridge holders in the comb. 
These devices placed the cartridges near the fingers of the 
right hand. The British experimental .402 Enfield-Martini 
was provided with a quick-loader. 

Running parallel with the development of the modern 
military rifle from the smooth-bored flintlock musket, was a 
gradual reduction in caliber. The British “Brown Bess” of 
the American Revolution and the Napoleonic Wars was 
caliber .75 and used a spherical ball. The French musket oi 
the same period was caliber .69, as were the first United 
States muskets. These calibers were typical of military arms 
at the time when the flintlock was converted to the percus 
sion system. 

By the time of the Crimean and Civil Wars the conical 
bullet had come into use and the British arm had been re 
duced to .377. a size similar to our musket of the same 
period. This caliber is typical of the era when muzzk 
loaders were giving way to the breechloader. The first of the 
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breechloaders to follow the conversion were even smaller— 
the .41 Swiss, .42 Russian, .43 Gras and .45 Springfield car- 
tridges being typical of the period marked by the last of 
the single-shots and the first of the repeaters. With the 
jacketing of bullets the calibers were reduced from about 
11 mm. (.433) to the present sizes of 6.5 mm. (.256) to 
8 mm. (.315), and some of the arms chambered for the 
larger cartridges were converted to use the smaller, but 
higher-powered cartridges. Examples of such conversions 
are the Martini-Metfords and Martini-Enfields which were 
old .450 Martini-Henrys altered to use the .303 Lee-Speed 
cartridge. Gardner and Nordenfelt machine guns also were 
converted to caliber .303. Similarly, Turkish Peabody- 
Martinis were converted to use 7.65-mm. Mauser ammuni- 
tion, and these Turkish rifles were used as late as the World 
War, most of the Turkish infantry in Palestine being armed 
with them. The Italians during the World War utilized an 
enormous stock of caliber .425 rifles by reducing them to 
.256—the caliber of their newer rifle. This was accomplished 
by the Salerno process of retubing. (This process is described 
in Army Orpnance, Vol. III, No. 13, p. 47, July-August 


1922.) 


THE various small-caliber bullets that came out in quick 
succession following the 1886 Lebel and the 1888 Mauser all 
were round-nosed, but in 1905 the Germans introduced a 
light, sharp-pointed, “spitzer” bullet, which had the excep- 
tionally high velocity of 2810 feet per second and was so 
superior ballistically to the bullets then current that most 
nations followed suit. The French adopted their famous 
“Balle D,” England forsook the Mark VI for the pointed 
Mark VII, and the United States gave up the 1903 cartridge 
in favor of the 1906. The former used the 220-grain bullet 
of the Krag. The 1906 cartridge employed an 150-grain 
pointed bullet which was considerably faster. This change 
in ammunition necessitated certain modifications in the 1903 
rifle. Accordingly, those that had been issued to troops were 
withdrawn and rechambered, which incidentally reduced the 
barrel from the original length of 24 inches to the present 
23.79 inches. 

Since the war, the flat-based bullet has been replaced to 
a great extent by a heavier, longer, streamlined, tapered-base 
bullet known as the “boat-tail” which is a better one at the 
longer ranges. However, this change in bullets did not 
necessitate a modification of the rifle or machine gun, other 
than a change in the sight of the latter. 

During the war, some 63,000 “Pedersen devices” (officially 
called “Cal. .30 Automatic Pistol Model of 1918”) were 
made for the 1903 rifle. This was an automatic bolt and 
supplemental chamber which replaced the ordinary rifle 
bolt. Attached to the device was a 40-shot magazine. This 
device made the rifle a semiautomatic and fired small car- 
tridges resembling .32 Colt automatic-pistol ammunition. 
When the first forty shots were exhausted, a second loaded 
magazine could be slipped into place almost instantly. Rifles 
modified to use this device were known as “Springfield 
Rifles Mark I.” The modification consisted merely of a 
special ejector port and a slight change in the sear. Neither 
change interfered with using the rifle in the usual way 
with 1906 ammunition. Apparently none of these devices 
reached the A.E.F. and many persons are unaware that they 


ever existed. The 63,000 Pedersen devices together with 
69,000,000 rounds of “Cal. .30 Automatic Pistol” ammuni- 





tion were held in war reserve for a time but have been 


scrapped since. (See Army Orpnance, Vol. XII, No. 72, 
p. 384.) 

Major H. R. S. Brown, D.S.O., told the writer that during 
the Franco-Prussian War (1870) the French purchased quan 
tities of Peabody conversions which were breechloaders 
altered from muzzle-loading Enfields and chambered for 
the .577 Snider cartridge (Fig. 2). He also stated that during 
that war the French actually were using arms that started 
out as the model of 1777 and which, during their old age, 
were handed out to any firm that thought it could convert 
them to breechloaders. Some of the conversions had bolt 
actions with brass bodies. During the Commune, the Com 
munists converted some to a species of Chassepot, with a 
brass bolt and a body consisting of two pieces of iron tubing, 
one telescoped inside the other and brazed; the whole was 
attached to the barrel with soft solder. 


CONVERSION problems are not confined wholly to small 
arms; Gatling guns, models 1895 and 1900, chambered for 
Krag ammunition, and 1903 Gatlings, chambered for the 
1903 cartridge, were altered to use 1906 ammunition. Some 
Browning machine guns were modified to use caliber .22 
rim-fire cartridges. Smooth-bore cannon have been rifled, 
muzzle-loading cannon have become breechloaders, guns 
chambered for separate-loading ammunition have been re 
chambered for fixed ammunition, etc. For example, back in 
the ‘eighties, 10-inch smooth-bored Rodmans were converted 
to 8-inch rifles by the insertion of a steel tube. About the 
same time, some old muzzle-loading 3-inch field guns were 
converted to breech-loading by cutting off the cascable near 
the bottom of the bore and screwing in from the rear a 
steel breech receiver to contain and support a sliding breech 
block. The old lands were bored out and the gun rerifled. 
The resulting arm was the first of the “three-point-two’s.” 

Until close to the end of the last century, field guns were 
devoid of recoil mechanism, but with the development ot 
hydrospring and hydropneumatic systems, radical changes 
were made in field artillery. Witness the vast difference 
between the 1885-1890-1897 guns of the Spanish War, and 
the 3-inch field gun, model 1902, or the old French “go gun” 
and the later “75.” About the time of the South African 
War, batteries of the Royal Field Artillery were armed with 
the 15-Pounder B.L. (breech-loading). Later a_ recoil 
mechanism and shield were added and it became the 15 
Pounder B.L.C. (breech-loading converted)—a_ stop-gap 
weapon used pending the adoption of the 18-Pounder Q.F. 
(quick-fring ). 

“Reveille guns” seen at all Army posts are conversions. 
These breech-loading saluting guns originally were 3-inch 
muzzle-loading field pieces. Even the most talked of gun 
of the World War, the “Paris gun” or “75-mile gun” was 
a conversion. They (there were several) were old 38-cm. 
guns lined with 21-cm. tubes and lengthened by a smooth 
bored addition some six meters long. In other words, these 
15-inch guns were used as jackets for new 8-inch tubes. 

Today the armies of the world are equipped with small 
caliber magazine rifles, but eventually these hand-operated 
arms will be outmoded by the semiautomatic. And if ord 
nance engineers attempt to convert to machine rifles the 
present stocks of Mausers, Mannlichers, Lebels, and Lee 
Enfields, what new transition problems will be written into 
the history of firearm conversions! 
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Preparedness in England 
A Study of Industrial Mobilization, IV 


By L. A. Codd* 


EFORE bringing this series of articles to a close | 
would like to summarize the progress of England’s 
rearmament during the past year. My original studies were 
made in the late summer of 1937; since then marked ad- 
vances in the theory and practice of industrial mobilization 
have been made and these ought to be included in the record. 
England’s rearmament 


war reserves of equipment. In this respect, production in 
England of nearly all major articles of armament and equip 
ment now has been undertaken; or at least where new 
designs are involved, the development stages have been 
completed and production has begun or soon will begin. 
Production of many items has been sufficient to take care of 


the Regular Establishment 





program was begun in the 
spring of 1935; it has now 


and to permit issues to the 


Territorial Army ( National 


completed three years of its 
originally planned = 5-year 
span. During this time, ex- 
penditures have grown be- 
yond even the original fore- 
casts due to the growth in 
the complexity and cost of 


new armaments generally. 


THIS article concludes a series of studies in this 
journal on the British rearmament program. In the 
first article the broad phases of industrial mobilization 
and some of its implications were discussed. In the 
second article the policies governing the contractual 
relationship between Government and private pro 
ducer were described. Shadow factories were the sub 
ject of the third article. These emergency additions to 
the normal facilities of private industry have increased 


Guard ). These issues are in 
creasing. During the sum 
mer training period of 1938, 
the Regular Army will lend 
new equipment to the Ter 
ritorials where the latter have 
not been currently supplied. 


Aircraft production has 





Appropriations for the year 
begun April 1, 1938 will 
total approximately $1,716,- 
000,000, an increase of $315,- 
000,000 over the preceding 
year. The remaining years 
will see even greater expendi 
tures. But what has been ac- 
complished in three years is 
quite phenomenal. It will be 
helpful to reéxamine the 
present status of the three 





detense services—with em- 


England’s defense potential to an unusual degree. 
Here the author indicates certain lessons to be 
gained from England's experience. Some of these con 
firm long-established defense policies of the Army and 
Navy of the United States; others foreshadow modifi 
cations which would be advantageous to us. Whether 
these suggestions be worthy of adoption or not ts be 
side the point. The English rearmament program 1s 
an extraordinary undertaking worthy of accurate, ob 
jective analysis. This was the sole purpose Army Orv 
NANCE and the author had in presenting these studies. 


gone on apace. Equipment, 
including many new and im 
proved types, has met ex 
pectations and production is 
now under way. As an aid 
to greater production, the 
number of types of aircraft 
is being reduced to enable 
greater standardization and 
more rapid production. The 
shadow factories for the 


manufacture of aircraft en 





gines are already in full pro 





phasis, of course, upon the 
Army—in order that the rate of progress may be gauged. 
The Royal Navy has been increased in tonnage by con 
stantly growing increments. As of January 1, 1935, the ton- 
nage building was 139,345; on the same date 1936, 281,925; 
1937, 375,740; 1938, 547,014. During the coming fiscal year 
some 60 new vessels are scheduled to be put into service 
representing a total of over 130,000 tons. During the same 
period new tonnage to be laid down includes 2 capital ships, 
t aircraft carrier, 4 large cruisers, 3 small cruisers, 3 sub 
marines, 3 mine layers, 2 river gunboats, 1 destroyer depot 
ship, 1 submarine depot ship, 1 fleet air arm supply and 
repair ship. These are in addition to a number of smaller 
auxiliary craft. Modernization of existing ships continues. 


FOR the Army, progress at the end of three years is extraor 
dinary. It was tough, slow going at first. /t still takes an 
industrial nation at least a year to get arms production into 
full swing! 

In the first of these articles I divided the British rearma 
ment program into two main parts. The first, or immediate 
job, is building up deficiencies; the second, or future job, is 
industrial-mobilization planning. The first means adequate 


*Editor, ARMY ORDNANCE Major, Ordnance Reserve, U. S. Army 


duction. Others, including a 
shadow factory for bombs, are at the point of beginning 
quantity production. Some of these are in addition to the 
program undertaken three years ago and give a fair idea of 
the demands for change as the program progresses. 

A great deal has been said about England’s recruiting 
difficulties. The results are drab but they are not as black 
as is frequently represented in our American press. Per 
sonnel of the Royal Navy has expanded at a steadily increas 
ing rate: the 3000 enrolled during the years 1933 and 1934 
respectively, rose to 10,000 each for 1935 and 1936, the total 
over the five years representing a growth of about 25 per 
cent. For the first 9 months of the fiscal year 1937, over 
11,000 recruits had been accepted by the Navy. 

But Army recruiting has not been so brisk. During 1937, 
3600 more recruits were taken in than in the previous year 
and unusual measures have been resorted to in an effort to 
increase the numbers. Educational and physical standards 
have been adjusted to meet the duties of the several arms; in 
certain branches the age limit has been raised. To make 
the soldier’s life more attractive to England’s youth, ration 
allowances have been increased, living accommodations have 
been improved, “holding” for an extra year’s service abroad 
has been abolished. Soldiers over 21 years of age are per 
mitted to sleep out of barracks! The year 1937 established a 
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record for recruiting in the Territorial Army, all ranks hay 
ing increased by nearly 18,000! 

As for the Air Force, the personnel has increased both in 
numbers and in flying efficiency. During the past three years 
some 4500 candidates have been accepted for training as 
pilots and 40,000 airmen, including 6300 apprentices, mostly 
for training in the skilled trades, have joined up. Recruit 
ment, both of officers and men, must be maintained at this 
same high level for some time to come if Britain’s air pro 
yram is to succeed. 

In popularizing the air-defense scheme for the British 
Isles, the antiaircraft units of the Territorial Army and the 
Air Raid Precautions authorities have stirred up some sup- 
port but net nearly enough. Stull many of the congested 
centers—like the east end of London—are playing with 
tragedy by not taking lessons in air-raid discipline. One 
civilian panic in modern war is worth three outflankings in 
battle! To prevent panic, gas masks sufficient to supply the 
entire civilian population of the British Isles will be avail 
able by the end of this year. They will be stored in central 
depots for release to local authorities as also will supplies 
of protective clothing for volunteers. Orders already have 
been placed for some 2500 light trailers for use in gas de 
fense. These are fire pumps mounted on a light chassis 
which can be towed by an ordinary motor car. Machines of 
larger pumping capacity are being produced and still larger 
types for fighting conflagrations also are being built. But 
air-raid discipline is equally important. Every citizen every 
where—America included—ought to know the technique 
of air-raid defense. In knowledge there is power. I don't 
think the average Englishman knows any more about air 
raid defense than the average American and I leave to the 


reader to say how much that is. 


TI IE most notable organizational change in the past year 
in the Army was the discontinuance of the office of Master 
General of the Ordnance. On January 1, 1938, the two 
departments of the Director General of Munitions Produc 
tion and the Master General of the Ordnance were com- 
bined; the office of Master General of the Ordnance was 
replaced by a Deputy Master General to assist the Director 
General of Munitions Production. 

Later the post of Director of Scientific Research will be 
established. These changes were brought about, it is 
claimed, in order that research, design, experiment, produc- 
tion, and inspection may be brought “into closer and more 
fruitful relations.” 

As to research and development, the Secretary of State for 
War in his address to Parliament on the Army estimates for 
the coming year said: “Progress continues in the conversion 
of field artillery carriages with pneumatic-tired wheels and 
in the design and production of various weapons, including 
Bren guns and antitank guns, and types of ammunition, as 
well as of tanks, machine-gun carriers and armored cars and 
of engineering and signal equipment. Full use is being made 
of commercial practice and experience in their relation to 
the general problems of mechanization. The ever-increasing 
complexity of modern methods of warfare combined with 
the special demands of the defense program have presented 
difficult and urgent tasks to the military research and ex- 
perimental establishments and the past year has been one 
of intensive work in all fields, the which, 
whether members of the War Office staffs or eminent scien- 


workers in 


tists whose advice has been at our disposal, have made 
notable contributions to the solution of many problems.” 
Finally, it may be well to record the plans for the current 
fiscal year as they relate to the production of ordnance equip 
ment for the Army. These figures are by no means the en 
tire story but they at least indicate the trends of expenditure 
and the relative importance of the types of equipment which 
are receiving greatest attention. During 1937, the total 
authorized expenditure for field artillery, small arms and 
ammunition, was $69,440,000; for the present year itis $118, 
600,000. For mechanical transport (wheeled and tracked ) 
last year’s estimates were $31,860,000; for the present year 
were 


they are $39,350,000. Miscellaneous stores last 


estimated to cost $23,860,000; this year they will cost $33, 


year 


965,000. In other words, these three general items last year 
required $125,160,000; for the present year they will cost 
$191,915,000. Last year $16,485,000 was authorized for ma 
chine tools and equipment for private contractors; this year 
$10,590,000 is being spent for this purpose. Finally, in the 
words of the head of the Army, it can be said as to munitions 
production: “Marked progress can be reported in all direc 
tions toward the fulfillment of this part of the Government 
program of rearmament.” 

This completes a very broad résumé of England’s rearma 
ment program at the moment. I mention it to bring up to 
date the rather lengthy analysis begun in these pages last 
fall. I hope IT may now be permitted to philosophize a bit 
on the question: What do England’s program and expe 
rience mean to us as students of the national defense of the 
United States? 


ENGLAND'S rearmament program has five major guide 
posts which only two types of Americans will never see. 
The two types of Americans who will never see them are the 
blind and the parlor pinks. The five guideposts in order 
of importance are: (1) Adequate war reserves of armament 
in time of peace; (2) Improvisation in method and equip 
ment; (3) Production engineering; (4) Educational orders 
for armament production in time of peace; (5) Fair re 
lationships between government and industry. 

And there is one more—TI will not number it (6) because 
it is as important as all the other five put together. It is 
self-explanatory; it hasn’t much to do with money or muni 
tions; it has all to do with men (and women). The word is 
discipline! I intend to elaborate on these subjects and on the 
reasons why I think they are huge guideposts on the road 
of every nation’s military defense in this wobbling, challeng 
ing age. Professional opinion has distinct theories on these 
subjects and England’s experience of the past three years 
has furnished the proofs of the truth or falsity of theory by 
confirming it with fact. Englishmen rarely theorize in the 
face of danger; others of us would do well to follow suit. 

If the English rearmament program were to stop instantly 
at noon tomorrow—several years short of its announced 
objective—it would have already achieved a striking result 
It would have provided, as it has provided, war reserves of 
military equipment which two years ago did not exist. That 
is concrete achievement. It is extraordinary that any nation 
not actually at war could produce or procure without untold 
delay the production facilities and the armament in quan 
tity in so short a time. But more important and much 
more assuring is the fact that England now has jumped 
the war-reserve hurdle through the simple expedient of 
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having equipment in existence rather than in thin air. 

When I wrote originally some months ago that the Eng 
lish program has two objectives, | classified those objectives 
as: (1) immediate war reserves, and (2) future production 
potential. The war-reserve factor is to the production-poten- 
tial factor in the realm of armament as the moral is to the 
material in the realm of battle. Napoleon put the ratio at 
three to one. In so rating adequate war reserves the impor- 
tance of the production potential is not minimized one iota, 
but the importance of war reserves is trebled. And mark 
this well: in this age of speed, a lack of adequate war re 
serves of armament may bring about defeat before produc 
tion potential may ever get a chance to work! 

There are four words concerning the national defense 
that ought to be blazoned where the most disinterested citi 
zen would be forced to see them constantly. Those four 
reserves of armament.” 


words are “war 


Interpreted, they 
mean: The military defense of any country demands mod 
ern armament on hand (1) in sufhcient quantity, (2) in 
usable condition, (3) adequate to meet the probable battle 
requirements, (4) until private production can meet those 
requirements. Strangely enough this philosophy was as for 
eign to Great Britain until recently as it has been foreign to 
the United States until recently—and both countries should 
have known better. Never in our entire history have war 
reserves of military armament in time of peace kept many of 
our people awake at night. 

Most of our swing-minded things—young and old—have 
not the slightest conception of the problem and are not con 
cerned one way or the other; a smattering have some con 
ception of the problem but contend there is little to be done 
about it; the infinitesimal remainder knows something 
about it but is shouted down as militaristic and blood 
thi.sty for demanding that enough serum be always on hand 
to prevent the epidemic. All of which is understandable in 
an age when labels are so confused that Communism and 


democracy are held to be synonymous! 


As ENGLAND learned, much to her distress during 1936 
and 1937, the only thing having the slightest relation to war 
reserves is their adequacy. England had learned the same 
thing many times before but she had forgotten. The United 
States during the past century had several reminders but she 
too had forgotten and rather foolishly at that. If my criti- 
cism sounds too severe I ask the reader to recall how Gen- 
eral Miles told President McKinley on May 8, 1898, that the 
American Army had not on hand enough ammunition to 
hight one battle. The quotation ought not to be forgotten. 
General Miles wrote: “I told him (the President) that while 
the morale of the Army was most excellent, the most serious 
difficulty was that there was not enough ammunition in the 
country, outside the amount then being sent to the Philip- 
pine Islands and a small amount required for coast defense, 
available for an army of 70,000 men to fight one battle, and 
that our cartridge factories could not manufacture an ade 
quate amount in eight weeks’ time. : 

Or again, a commentator on the need for war reserves in 
those days forty years ago has stated the situation with equal 
accuracy: “The Ordnance Department was confronted with 
the gigantic task of arming and equipping an army of over 
250,000 men and with making good the deficiency in sea- 
coast ordnance and ammunition. Reserve supplies were at 
a minimum. As is well known, there were only enough 


small-caliber rifles to equip the Regular Army, and in many 
cases the States’ arms and equipment were in such lament 
ably poor condition that they must needs be replaced. . . 

There was no smokeless powder for the Springfield rifles 
and of powder and projectiles for the fortifications only 
one-fifth of the required supply was on hand. Such un 
preparedness for the ever-possible contingency of war re 
quired most strenuous effort by this (7.e. Ordnance) depart 
ment, and it may be said that it rose to the occasion with 
most commendable results.” The quotation is from Capt. 


Army 


Charles D. Rhodes’ “The Experiences of Our Since 
the Outbreak of the War with Spain.” 

If our appraisal of war reserves is high, remember that 
American soldiers twenty years ago were taught the manual 


And 


let us not forget that General Pershing had to arrange for 


of arms with broomsticks because there were no rifles. 


our artillery supply from the French because we had no 
war reserves. The condition of our war reserves was equally 
perilous before our entry into the World War. Said the Chiet 
of Coast Artillery in December 1915: “Of ammunition for 


the continental United States we have now on hand and 


under manufacture seventy-three per cent of the allowance 
fixed by the national Coast Defense Board. That allowance: 
for continental United States is the number of rounds that 
any given gun would fire at the maximum rate of firing in 
one hour.”” Which means the guns of the fortifications in the 
United States firing at the limit of their capacity would 
have expended every bit of ammunition they then possessed 
within forty-five minutes. General Scott, then Chief of 
Stafl, made the same sort of report when he told the Hous« 
Military Affairs Committee at the end of 1915 that if the 
mortars in seacoast defenses were similarly fired they would 
exhaust the last round of ammunition in thirty minutes 
such was the condition of our war reserves. 

Every element of our military preparedness today depends 
on the adequacy of war reserves. Trained man power is 
essential but it needs reserves. Trained munitions power 
is essential but it needs reserves. If England at the end of 
her armament program shall have done nothing else but 
provide herself and her dependencies with reserves of 
matériel adequate to any emergency, her arms expenditures 
will have been worth ten times their total. The farst and 
biggest lesson of all armament programs today is the abso 


lute need for adequate war reserves. 


AND the second lesson is like unto this. It is the lesson of 
improvisation. By improvisation | mean the habit of mind 
which requires a soldier as well as a civilian to compromise 
the method in order that the objective may not be lost. This 
does not mean that discipline is weakened, accuracy disre 
garded, or efficiency annulled. It does mean that the prac 
tical must not give place to the ideal. It means too that the 
straight paths must not be confused with the tangent. But 
more simply, improvisation means an attitude that is prac 
tical, realistic and hard-boiled. I think in years to come, a 
commander would be justified in ordering a drumbhead court 
for any subordinate who follows the letter of industrial 
mobilization and not its spirit. As cases in point, consider 
all the equipment that was rejected during the World War 
for some minor defect—so minor that use was not im 
paired. Or again remember those designs for vastly com 
plicated mechanisms with tolerances so close that only a 


clock maker could attempt to meet them. These lessons Eng 








350 


ARMY ORDNANCE 


Vor. XVIII, No. 108 





land has learned again and others would do well to learn 
from her. 

Improvisation enables the military defense of a nation to 
get the best that it can under adverse conditions, and with 
that intention even failure can be condoned if failure should 
result. Let us hope that responsible guidance of the military 
effort of the United States will insist on the doctrine of im- 
provisation; 7.e., of making the best of what one has and of 
not quitting because one has not. 


PRODUCTION engineering is far and away the bottle 
neck of any ordnance program in time of war. In time of 
peace its importance is beyond reckoning. England has found 
it so and very wisely has raised production engineering to 
the dignity of a major preparedness function. No longer will 
it be said that tactical considerations exclusively control 
characteristics of a weapon whether those characteristics are 
capable of quantity production or not. Rather the new 
philosophy in England states the problem the other way 
around: the weapon must be makable efficiently and effec- 
tively. Stated another way, the philosophy has reached the 
point (and it is already subscribed to by competent opinion 
in the United States) that what private industry can make 
is the deciding factor of what an army can use and what 
private industry makes best is what an army must use. Power 
to produce is the watchword of preparedness today and 
production engineering controls that power. 

So argues English opinion, and if we are wise, so also will 
we. And by production engineering I do not mean a mere 
analysis of the adaptability of a certain design to standard 
manutacturing processes. Production engineering is not an- 
swered by the affirmative reply to the question, “Can private 
industry produce that gun?” The question puts the cart 
before the horse: the maximum utility of private industry 
should come first and the design be made to conform with it. 

One of the first steps taken by the British Government 
after the rearmament program was embarked upon and 
after a Minister for the Coédrdination of Defense had been 
appointed was to set up the Office of Director of Munitions 
Production. As a part of this directorate the Office of the 
Director of Industrial Mobilization Planning was also estab- 
lished. The principal function of this office is production 
engineering! 

Our arsenals, our procurement districts, and above all our 
headquarters organizations, should have in them production 
engineers who know the engineering of ordnance design and 


who know equally well the capabilities and practices of 


modern production methods. If I have read the reports 
from England in recent months correctly I gather that one 
of the main reasons for the reorganization of munitions 
production functions was simply to guarantee the efficiency 
and speed of production engineering. The reader will recall 
that the Director of Munitions Production has supplanted 
the Master General of the Ordnance! 


‘TIME out of season has it been said that educational orders 
are essential to the national defense of every major industrial 
nation. England finds it so in fact and today her industry 
is educated to meet most major armament demands upon it. 
Our situation is just the reverse. Despite all pleadings on 
the part of the War Department and private industry in the 
United States for the meagerest opportunity for private edu- 
cation in the manufacture of armament, our plans are still 


on paper. Need more be said about educational orders? 
Yes, one thing more: Alibis are no comfort whenever war 
comes. Our curious and furious parlor pinks ought to be 
held to strict accountability. 

Profit controls, as I have pointed out, are a part of the 
British rearmament program—they must be of all armament 
programs in peace and in war. England has taken the 
realistic view of profits—it is the only view that has a grain 
of sense in it and therefore the only theory that will work. 
Anyone who has studied the plans and policies of the War 
and Navy Departments of the United States in this regard 
will have no hesitancy in saying that our profit controls are 
fair and realistic. We have, of course, a group of commu 
nistically inclined politicians and agitators who make great 
capital of the war-profits questions. England has some too. 
But they are all of the same breed. The sham is now ap 
parent. 

Profit controls in time of war require the very best dis 

interested judgment of all sound economists. Military and 
naval men will have plenty to do to win the war and poli 
ticians will have plenty to do in helping them. The econo 
mist’s job in time of war will be so to regulate prices and 
taxes that all will share the burden equally and none will 
profit unduly. To draw such legislation now for a war that 
may not come for generations is a pacifist dream; it should 
not be on the statute books in advance unless, by its terms, 
it be called up periodically for revision. 
AT THE start I said there was another guidepost 
which equaled all these others put together. That guidepost 
goes by the unused, obsolete, and irritating word— 
discipline. Unless the English people have it, their whole 
arms program will not succeed and unless we have it neither 
will any program we devise, no matter how remote war may 
seem for us. Subversive forces in our midst are busily at work 
challenging and undermining the very elements of a na 
tional discipline. “Rights of minorities” seem to take pre 
cedence over “rights of majorities.” Propaganda is so blatant 
that minds are already poisoned that should be neutral. 
“Liberty” has become synonymous with “license.” This sort 
of thing indicates the utter lack of a moral basis of action, 
and history has never yet produced a nation which long 
endured without the discipline to uphold a moral standard 
of action. This applies to our basic concepts of peace and of 
war of which all armament programs are definitely a part. 
Without a national discipline we can plan and theorize, 
develop and allocate, improve and produce our armament 
needs from now until doomsday and never approach that 
“posture of defense” which the great Washington said we 
always must have. Yet this alone will guarantee our own 
splendid program of industrial mobilization. We do not 
need England’s target contracts, neither do we need her 
shadow factories. But we do need England’s better and 
more sympathetic understanding of the few basic defense 
factors I have touched upon above. Over and beyond these 
we need a determination to preserve an attitude of order. 
This was well expressed by Homer Lea who long ago wrote, 
“Whenever a nation’s attitude toward war is evasive, its con 
duct indecisive, and its preparation an indifferent, orderless 
assembling of forces, it prepares for defeat.” Here lies the 
absolute truth which England has taken to heart in her 
rearmament program—and the peace of the world is more 
secure for it. (Concluded.) 
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Contributory Factors of Defense 


The Elements of Production in Time of War 
By R. B. Cole* 


N planning for a war emergency, we may adopt some 
specific tactical plan of Army organization; we may estab- 
lish the character and quantity of equipment to be provided; 
we then may plan for the induction into the armed forces 
of a certain total of men at a designated rate; and finally, we 
may adopt a schedule of replacement for expended matériel. 


transform raw material into the finished product of war 
munitions and supply it to the armed forces at designated 
points of delivery. 


Among such contributory factors, the Contributory 


Division, Office of the Assistant Secretary of War, studies 
the problems of war trade, war finance, price control, trans 
portation, and power and 





To provide for the acquisi- 
tion of personnel and ma- 
tériel to meet these projects, 
we have a number of plan- 
ning agencies in the War 
Department. 

In this planning for the 
war-time mobilization of in- 
dustry, we find that any con- 
sideration of the conditions 
which the 


under require- 


ments of a war of major 
magnitude are to be obtained 
leads inevitably to the study which underlie them. 
of certain factors which are 
contributory to the success of 
actual production. 

We may establish the fact 
that there exists in the coun- 
try the physical evidence ot 
sufficient mechanical ability 
to fulfill 
are required by the adoption 


such demands as 


of some specific tactical plan 
of organization. We may go 


further than that and ac- 


tually survey each facility to 
determine just what partic- next isstte-—EDITOR. 


ular type of munition re- 





THIS is the eighth of a series of articles on procure- 
ment planning by the chiefs of the various divisions of 
the Planning Branch, Office of the Assistant Secretary 
of War. The article describes general principles upon 
which are based studies for the proper utilization of 
the basic elements of war effort. This effort includes 
adequate security of our foreign commerce, price con 
trol to prevent inflation, financial assistance to essential 
industries and adequate provision and utilization of 
power and fuel. The author presents his summary of 
the importance of these factors and of the theories 


Previously published in this series are the following 
articles: “The Army and Navy Munitions Board,” by 
Col. H. W. T. Eglin (March-April 1937 issue, p. 275); 
“Standards for Army Supplies,” 
McPtke (May-]une, p. 344); “Procurement Planning,” In 
by Lieut. Col. G. M. Barnes (July-August, p. 21); 
“The Allocation System,” by May. Scott B. Ritchie 
(September-October, p. 77 
by Maj. C. C. Fenn (November-December, p. 154); 
“Emergency Construction,” by Capt. W. R. 
(January-February 1938, p. 
Capt. W. E. Niles (March 


cluding article in this series 


); “War Time Contracts,” 


April, p. 289). The con 


fuel with respect to the 


degree of aid which an 


eficient utilization ot them 


will contribute to the as 
surance of an adequacy of 
munitions. 

The Contributory Division 
is concerned primarily with 
the assurance of an efhcient 


operation of these factors 


rather than with exhaustive 
studies of the character and 
required volume of each or 
with the details of the opera 
which will be 


tive control 


necessary in order to securé 
by Capt. George V. a unity ol national operation 


time of a emer 


mayor 
gency. As a result of World 


War 


fluenced 


experience and = in 


by the changing 


conditions in our national 


Winslow economy, the division seeks 


227) and “Priorities,” by to maintain adequate plans 
for the organizations which 


believed will be neces 


will be published in the are 


sary to control and aid these 





contributory forces during a 





quirement it is most suited 

to produce. Having done that, these facilities may be allo 
cated to the Army and Navy, and within the Army to the 
various supply arms and services for the production of 
munitions peculiar to the requirements for which such 
supply arms and services are responsible. Those branches 
may, in turn, enter into an agreement with such facilities, so 
that in time of emergency the Government may be able to 
count on these allocated facilities for the production of 
certain items at specified rates of manufacture. 

All this may be done and yet give us no assurance that 
the matériel needed in a war effort actually will be forth 
coming in the quantity and at the rate desired. We have, 
as it were, made a survey of static industrial conditions to 
determine the volume of potential capability of production. 
To complete this analogy then, we must consider the kinetic 
forces that, acting upon potential capacity to produce, will 


*Chief, Contributory Division, Office of the Assistant Secretary of War 
Lieutenant Colonel, Infantry, U. S. Army 

The opinions expressed in this article are the personal views of the 
author and do not represent either those of the War Department or an 
interpretation of official views 


major emergency. 

Not long after our entry into the World War it became 
acutely evident that the magnitude of the task would r 
quire a centralization of power and direction over practically 
the entire range of social and industrial activities that there 
tofore had been undreamed of even as a possibility in our 
conception of a democratic government. Actjaitties that thus 
came under an abnormal amount of gov ernmental restrictive 
control included power, fuel, transportation, price control, 


war finance, and war trade. 


| HERE are certain raw materials, essential to the produc 
tion of munitions, the acquisition of which in time of war 
will present varying degrees of difficulty. These “strategic” 
and “critical” materials must be secured in whole or in large 
part from abroad. The trade conditions under which they 
may be obtained will depend on the location of enemy forces 
and the extent of enemy influence. Thus, plans for wat 
trade operations to secure them must be sufficiently flexible to 
meet the exigencies of any particular plan under which 


the Army and Navy may be operating. 
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Studies have determined what these materials are, the uses 
to which they will be put, and the parts of the world in 
which they may be obtained. With this information in hand, 
it becomes the duty of the Contributory Division to prepare 
plans for the war trade necessary to obtain these items in the 
quantities required and in the time desired. In the prepara- 
tion of such plans, the division is in close contact with the 
Commodities Division and maintains liaison with the gov- 
ernmental agencies having to do with foreign trade. 

At the present time the foreign-trade policy and_ the 
merchant-marine policy of the United States are undergoing 
major change. A new reciprocal trade policy was enunciated 
in 1934 as an amendment to the Tariff Act of 1930, and a 
new policy toward American shipping was announced in 
the Merchant Act of 1936. 
facilities being set up under these acts, as well as the ma- 


Marine The machinery and 
chinery and controls being established under the Tin Scrap 
Act of 1936 and the neutrality legislation enacted by the 
recent Congresses, all are peculiarly adaptable as nuclei for 
the organization and operations of a War Trade Adminis- 
tration. 
Because the normal these 


peace-time operations of 


agencies, as well as those of the Bureau of Foreign and 
Domestic Commerce, the Tariff Commission, the Federal 
Trade Commission, and the Foreign Trade Zones Board— 
all of which have functions in connection with foreign 
trade—are more or less independent of each other, the 
Contributory Division maintains a close contact with them 
to assure effective coéperation with, or within, the agency 
to be established for maintaining our foreign trade dur- 
ing war. 

The rapid rise in prices during the World War early 
necessitated the control by governmental agencies of the 
prices of certain commodities. During the period of the 
recent economic depression, we saw an endeavor by the 
Government to effect a certain control of prices. The 
practicability of such measures is now as debatable as it 
was during the war emergency. In either a war or a 
depression emergency most people believe in some controlled 
limit to prices—but the organization to effect this result 
and the means to be used are still much-mooted problems. 

It is the duty of the Price Control Section to study the 
price-control measures instituted during the World War, 
the economic changes since that date which have changed 
the market conditions throughout the country, and to recom- 
mend an organization for effective price-control measures 
in a future war. It also makes recommendations concerning 
methods of procedure in order that such price-control meas- 
ures as may be adopted will not act to stifle industry and so 
imperil the fulfillment of requirements for the armed forces. 


UNDER the broad subject of war finance, during the 
World War we saw the creation of the War Finance Cor- 
poration to advance money to banks through the rediscount 
of commercial paper, the War Credits Board for the ad- 
vancement of payments to contractors on partial completion 
of contract, and the Capital Issues Committee to regulate 
the character of new financial offerings in order to conserve 
money for investment in such activities as were considered 
to further the best interests of the nation. In another 
emergency there will be the necessity of meeting the same 
or similiar problems, and in recognition of this fact the 
Nye Committee incorporated in their proposed bill a “War 





Finance Control Act” which provides for a commission 
which shall pass upon all securities offered to the Securities 
and Exchange Commission for registration, and which shall 
be authorized to make such loans to industry as it may deem 
necessary to further the usefulness of any establishment 
necessary to the successful prosecution of the war. 

Modifications in our banking system and the inauguration 
of certain new regulatory commissions over commercial 
financial operations afford a decided advantage in the field 
of financial control as compared with those which existed 
upon our entry into the World War. For example, the 
present Securities and Exchange Commission is the peace 
time counterpart of the war-time Capital Issues Committee, 
and if the Reconstruction Finance Corporation were to 
be continued in its present, or in a modified form, its powers 
and functions are adaptable to operate in the same capacity 
as that of the War Finance Corporation during the World 
War. 

The Industrial Mobilization Plan contemplates the estab 
lishment of a War Finance Control Commission whose func 
tions are to exercise war-time control over the issuance and 
sale of securities and the advancement of credit to industry 
when unavailabie through the normal sources. Policies in 
regard to, and for control of, both activities thus are cen 
tralized in one control agency. The Securities and Exchange 
Commission is ideally fitted to execute policies in respect 
to security issues, and the Reconstruction Finance Corpora 
tion, or a similar agency, could well serve as the credit 
extension agency. A draft of the proposed legislation for 
organization of the War Finance Control Commission is 
included in the Industrial Mobilization Plan. 

The work of the Finance Section of the Contributory 
Division involves, among other things, the study of World 
War financial operations and policies and their effectiveness. 
It also involves a continuing study of the present financial 
developments and agencies with a view to their application 
and adequacy to function in the scheme of war finance 
control. 

The character of the impasse into which our transportation 
lines were forced during the early days of the World War 
is still fresh in our minds. Governmental control over rail 
roads then seemed to be the only solution. Can we provide 
for any less drastic measure in the next war that will secure 
the necessary results? Or will we have to provide for a 
transportation administration to consolidate the manager 
ship of all lines and methods of transportation? Will the 
present system of allocation of facilities eliminate the con 
gestion that was prevalent during the World War, or will 
it be possible to designate rail, water, or other forms of 
transportation for the forwarding of certain munitions to 
indicated points of delivery? These are a few of the impor 
tant questions now under consideration in the Transportation 
Section. 

The great development in highway freight traffic since 
the World War has injected another important factor to be 
considered in connection with the transportation problem. 
So also have developments in other means of transporta 
tion, such as inland waterways, the air, and pipe lines. 

The Transportation Section is charged with assisting in 
the preparation of a plan for the war-time codrdination and 
control of the nation’s transportation facilities in order to 
insure their most effective utilization in support of the war 
effort. In order to have the plan take advantage of the 
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developments in the field of transportation and of such gov- 
ernmental control agencies as exist, the section maintains 
close liaison with the Association of American Railways, 
American Trucking Association, Inland Waterways Cor- 
poration, Interstate Commerce Commission, and Bureau of 
Air Commerce of the Department of Commerce, etc. 


THE study of the electric power situation, trends, and 
developments; the 


relationship of the Federal Power Commission to the pro 
posed Power and Fuel Division of the War Resources 
Administration and to assist in the preparation of a plan 
for war-time control of power. 

Fuel does not yet present any great problem based upon 
its volume of occurrence, with the exception of the ultimate 
exhaustion of the petroleum supply. The prodigality of the 
American people in the exploitation of our natural resources 

is, however, a matter of 
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SUGGESTED ORGANIZATION OF 


present a continuing factor of modification in our plans for 
an organization to control the supply and distribution of 
power during a major emergency. 

The control of power distribution in time of war—which 
under the 1936 Industrial Mobilization Plan will be vested 
in the Power and Fuel Division of the War Resources Ad- 
ministration as one of its control divisions—has been pro- 
vided for under the terms of an amendment to the Federal 
Water Power Act approved August 26, 1935 which gave 
to the Federal Power Commission the following authority: 
“During the continuance of any war in which the United 
States is engaged, or whenever the commission determines 
that an emergency exists by reason of a sudden increase in 
the demand for electric energy, or a shortage of electric 
energy or of facilities for the generation or transmission of 
electric energy, or of fuel or water for generating facilities, 
or other causes, the commission shall have authority .... . 
to require by order such temporary connection of facilities 
and such generation, delivery, interchange, or transmission 
of electric energy as in its judgment will best meet the 
emergency and serve the public interest.” A problem thus 
arising for the Power and Fuel Section is to consider the 


1 War TRADE ADMINISTRATION 


study. Some of the 
Federal agencies deal- 
ing with fuel, which 
are of importance and which must be considered in view of 
the part they may play in war-time control of fuel, are the 
recently authorized National Bituminous Coal Commission, 
the Bureau of Mines and the Petroleum Conservation Divi 
sion, Department of Interior. 

There are two other war-time agencies in which the Con 
tributory Division is vitally interested and actively associated. 
One is the Selective Service System and the other is the 
Public Relations Administration and the stimulation of in 
terest in and support of the industrial effort by the entire 
nation. The responsibility for the preparation of these plans 
has been placed on two joint Army and Navy committees, 
both of which have a representative of the division as a 
member in order to insure that the industrial side of the 
problems is given proper emphasis and consideration. 

These five sections of the Contributory Division thus have 
subjects which present situations for study and for control 
planning based somewhat on World War conditions but 
suffering constant modification due to those changes which 
are continually appearing in our economic and social life. 
Our plans for a future war emergency must be based upon 
the lessons learned from the factual conditions during the 
last one and close study of current happenings in all fields. 
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Month by Month 


[HE immediate future will witness important changes in 
the high command of the Ordnance Department. Maj. Gen. 
William H. Tschappat will complete his 4-year tour as Chiet 
of Ordnance on June 2nd and 
will reach the retirement age in 
August. Brig. Gen. Herman W. 
Schull, Assistant to the Chief of Ordnance and Chief of the 
Manufacturing Service for the past four years, will retire 


THE CoMMAND CHANGES 


from active service on May 31st at his own request after 
more than forty-three years in the Army. 

Brig. Gen. Edward M. Shinkle will not complete his 4-year 
tour as an Assistant Chief of Ordnance and Chief of Field 
Service until September. As these lines are written early in 
April, no announcement has been made as to the officers who 
will succeed to the posts shortly to be made vacant by 
Generals Tschappat and Schull. The termination of the tours 
of duty of these two ranking officers of the Department is 
of first moment because their service over many years has 
been part and parcel of the Ordnance record. We desire to 
pay tribute to their service to the national defense and to 
extend a word of thanks for the kindly interest they have 
shown in the Army Ordnance Association over many years. 

General Tschappat long ago earned for himself the un- 
disputed title reserved for those who are numbered among 
America’s foremost ordnance engineers. The leading article 
in this issue of ArMy OrbNANCE is a fair indication of his 
grasp of the entire ordnance problem and of the balance 
with which his judgment weighs its many component 
problems. 

General Tschappat has served in the Army forty-six 
years. With the exception of the first two years of that 
span, during which he served in the Field Artillery, his 
entire service has been in the Ordnance Department. A 
native of Ohio, he was appointed to the Military Academy 
from that State in June 1892. After graduation from West 


Point in 1896, he was commissioned a second lieutenant of 
Artillery and assigned to the 5th Artillery at Fort Slocum, 
N. Y. 


sequently to Fort Hamilton. His first service in the Ordnance 


Later he was transferred to Fort Hancock and sub 


Department was at the Watertown Arsenal and his first tour 
of duty in the Office of the Chief of Ordnance at Washington 
was thirty-eight years ago. In those years he was also on duty 
as a junior officer at the Sandy Hook Proving Greund, at 
Fort Hancock, N. J., and as inspector of ordnance at the 
Bethlehem Steel Company. 

He became the Chief Ordnance Officer of the Army of 
Cuban Pacification in September 1906 and had the added 
responsibility as Depot Ordnance Officer at Havana. The 
following year he returned to the United States and served 
at Picatinny Arsenal, Dover, N. J. After 
Picatinny, then Major Tschappat was detailed to the Mili 


five years at 
tary Academy as professor of ordnance and gunnery. Here 
he prepared and published “Ordnance and Gunnery” which 
was the standard text on the subject during the World War. 
This volume followed Lissak’s work and preceded the cur 
Lieutenant 


In July rg17, then 


rent text by McFarland. 7 
Colonel Tschappat became Ordnance Officer of the Port of 
Embarkation at Newport News, Va., where he remained 
until February 1918 when he returned to the Military Acad 
emy and again took up his duties as professor of ordnance 
and gunnery. 

In July 1918, he became assistant to the chief of the 
Nitrate Division in the Office of the Chief of Ordnance at 
Washington, and in June of the following year he was 
appointed chief of the Ordnance Theory, Instruments, and 
Metallurgy Division of the Technical Staff. Later he was 
chief of the Ballistics and Ordnance Theory Division. From 
July 1922, to June 1925, he was commanding officer of the 
Aberdeen Proving Ground and for the four years following 
he was chief of the Technical Staff, Office of the Chief of 
Ordnance. This tour of duty was followed by foreign service 
as Ordnance officer, headquarters of the Philippine Depart 
1930, then Colonel Tschappat was 
Chief of with the 
rank of brigadier general for a term of four years. He took 


ment. On June 2, 


nominated assistant to the Ordnance 
up his duties as chiet of the Manufacturing Service and as 
an assistant to the late Maj. Gen. Samuel Hof, Chief of 
Ordnance. Four years later he was nominated to be Chief ot 
Ordnance with the rank of major general and it is this tour 
of duty which now comes to an end. Throughout his entire 
service of forty-six years, General Tschappat has exemplified 
the finest traditions of the Ordnance Department both in his 
character, his qualities of administration and in his relations 


with private industry. 


GENERAL SCHULL has had unusually extensive experi 
ence in the manufacture of ordnance. As he relinquishes his 
command, he completes a record seldom equaled for con 
tinuous arsenal administration. In addition to his service as 
head of the Manufacturing Service of the Department, he 
has commanded several of the larger manufacturing arsenals 
and the Aberdeen Proving Ground. Of English ancestry, 
General Schull was appointed to the United States Military 
Academy from South Dakota and was graduated a member 
of the class of 1899. His first duty as a second lieutenant of 
Artillery was at Havana, Cuba. In 1902, when he was 
detailed as a first lieutenant, General Schull began his 
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service in the Ordnance Department at the Sandy Hook 
Proving Ground. There he until 1903 when he 
became inspector of ordnance matériel at Frankford Arsenal. 


sery ed 


In succession his assignments included principal assistant in 
the Office of the Chief of Ordnance until 1909, in charge of 
shop operations at Watertown Arsenal, 1910, service in 
the Philippines until 1913, in charge of the manufacture of 
artillery ammunition at Frankford Arsenal until 1914, in 
charge of shop operations at the Springheld Armory until 
1915, executive officer at the Benicia Arsenal, Calif. until 
1917. As lieutenant colonel he was on duty in the Gun 
Division, Office of the Chief of Ordnance, until January 
1918, and was one of the pioneer officers in the establishment 
ot the Aberdeen Proving Ground where he served until 
March 1918 when he became assistant chief of the Inspec- 
tion Division, Office of the Chief of Ordnance. 

In September 1919, he became commanding officer of the 
Aberdeen Proving Ground when that great scientific estab- 
lishment was in a period of transition from war to peace 
status. Then Colonel Schull was graduated from the Army 
War College in June 1923. The following year he served 
as chief of the Technical Staff of the Ordnance Department, 
and in 1924 began a tour of five years as commanding officer 
of the Springfield Armory. This was followed by the com- 
mand of the Watervliet Arsenal, and in 1932 he succeeded 
the late Col. D. M. King as commanding officer of the Rock 
Island Arsenal. On June 3, 1934, he began his present duties 
as assistant to the Chief of Ordnance with the rank of 
brigadier general and chief of the Manufacturing Service. 

To Generals Tschappat and Schull go the thanks of all 


Ordnance followers for tasks well done in peace and war. 


3 


WHEN the members of the Army Ordnance Association 
gather for their Nineteenth Annual Meeting on May 25th, 
their pilgrimage will have one dominating note. On that 

date the ofhcers and members of 
GREETINGS TO Rock IsLAND_ the Association will unite with 
the Chief of Ordnance of the 
Army and the commanding officer to observe the seventy- 
fifth anniversary of the founding of Rock Island Arsenal. 

It is fitting that such an anniversary be observed with 
becoming ceremonies. Rock Island in topography and plant 
is easily the largest if not the most historic of our ordnance 
manufacturing establishments. Today it occupies a leading 
place in our military defense. Its huge manufacturing 
facilities, some of which are in stand-by, are utilized mainly 
for the fabrication of ordnance automotive equipment. Its 
storage facilities provide an important reservoir of material 
for the using services of the Army. 

Elsewhere in this issue (page 360) reference is made to 
the detailed arrangements for the meeting. In addition, all 
members have been sent individual invitations and complete 
information. At the dinner meeting, tributes will be rendered 
by civic and military leaders commemorative of the place 
Rock Island holds as a national asset and primarily as a 
strong link in the chain of ordnance production and supply 
into a cohesive and 


which binds our military defense 


effective machine. For this reason it will be fitting that 
tributes be extended not only by representatives of the 
States of Illinois and Iowa with which Rock Island is most 


closely related by ties of propinquity and tradition, but 
especially by representatives of the Ordnance Department 
wherein this great arsenal holds first place, if not in length 
of years certainly in size of plant and, consequently, in im 


portance to the welfare of the United States. 
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WHAT will be a far-reaching step in munitions prepared 
ness for our Army is embodied in the current War Depart 
ment appropriation of $6,080,000 for “aids to manufacture.” 
Beneath this title is a 
As To OrpNANCE MaNuracrure _ plan to purchase special 
machinery which will be 
available for installation in commercial plants for war-time 
ordnance production. 

The program includes eight special groups of equipment. 
The first—more than half of the fund ($3,080,000 )—will be 
for special machinery to expedite smokeless-powder produc 
tion. This sum will provide one-quarter of the machinery 
needed for this purpose. In time of any major war in which 
the United States would have to exert a maximum defensive 
effort, the smokeless powder production capacity of the coun 
try will have to be expanded twenty times its present figure. 
Second in importance will be an item ($1,000,000) for the 
procurement of special machinery for small-arms ammuni 
tion production. This machinery would constitute only five 
per cent of the total war-time equipment needed for the 
production of small-arms ammunition. For special machinery 
to expedite caliber .50 machine-gun production, $500,000 will 
be allotted. Present capacity for this production would have 
to be expanded fifteen times in the event of a major war; 
this amount of money will provide ten per cent of the 
machinery required. Five hundred thousand dollars will 
be used to provide approximately seventy per cent of the 
final inspection gages required for the manufacture of certain 
types of ordnance matériel. Three hundred thousand dollars 
used for 


will be the purchase of special equipment for 


centrifugal-casting and gun-machining equipment at the 
Watertown Arsenal; $200,000 will be spent for special ma 
chinery for cold-working and machining equipment at the 
Watervliet Arsenal. A like amount ($200,000) will be spent 
for special machinery for first-phase loading plants at Ord 
nance depots and $300,000 will be used for gages and special 
manufacturing equipment to provide twenty per cent of 
the contemplated war capacity of gas masks, the total 
commercial capacity for which would have to be expanded 
seven times. In addition to these “aids to manufacture,” the 
Army appropriation provides for additional special equip 
ment for the manufacture of automatic rifles. 

In this connection, are the increased expeditures for these 
and other Army purposes this year excessive? They are not. 
If the total appropriations for our military establishment 
during the coming year are divided by 132,000,000—the 
approximate number of persons in the United States and 
its possessions—the per capita expenditure for military 
preparedness figures to be about $3.50! Not excessive at all 
when one realizes that the per capita cost in England this 
year is $30; in France, $18; in Germany, $10; in Italy, $15; 
in Japan, $21; and in Russia ??? Whatever relation the cost 
manufacture” bears to the total, it is 


of these “aids to 


infinitesimal in money but it approaches infinity in value. 
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Armament Control 
An Editorial 


HE second annual report of the National Munitions 

Control Board has recently been made public. It covers 
the year ending November 30, 1937 and has been published 
by the House Committee on Foreign Affairs (House Docu- 
ment No. 465, Seventy-fifth Congress, 3rd Session). This 
report should be studied not only by those who are princi- 
pally concerned with the adequacy of America’s munitions 
as a factor of our national defense, but equally by those who 
have demoniacal illusions about the whole question. Just 
three years ago the country was propagandized by leftists to 
the point where it believed monstrous things about muni- 
tions and their makers. This agitation had several results, 
one of which is the Nyetrality Act. Whatever else it may 
be, it is not a neutrality act. It is an hysterical monstrosity 
and the sooner it is canceled out, lock stock and barrel, the 
better for our international relations and the peace of the 
world. 

Another result of the agitation—long since forgotten— 
was the establishment of the National Munitions Control 
Board for the supervision and control of the manufacture, 
importation, and exportation of arms, ammunition, and im- 
plements of war through a system of registration and 
licenses. In addition to its administrative functions, the 
board has the duty of submitting to Congress an annual 
report containing such information and data “as may be 
considered of value in the determination of questions con- 
nected with the control of trade in arms, ammunition, and 
implements of war.” In this report the board is directed to 
include a list of all persons required to register under the 
provisions of the act and full information concerning the 
licenses issued thereunder. 


THE National Munitions Control Board consists of the 
Secretaries of State, the Treasury, War, the Navy, and Com- 
merce. The Secretary of State is chairman and executive 
officer of the board. The Office of Arms and Munitions Con- 
trol of the Department of State is the agency through which 
he exercises the functions assigned to him. The duties of 
the office briefly are: 

“The supervision of the fulfillment of the international 
obligations of the United States with respect to the inter- 
national traffic in arms, ammunition, and implements of 
war, and assisting in the preparation of treaties and inter- 
national agreements dealing with this subject; the super- 
vision of the carrying out of the policy of the Government 
in respect to the international traffic in arms, ammunition, 
and implements of war; the performance of all necessary 
duties in connection with the administration and enforce- 
ment of the statutes providing for the supervision and con- 
trol of the manufacture of, and the international traffic in, 
arms, ammunition, and implements of war, and the exporta- 
tion of tin-plate scrap and helium gas, and of the statutes 
designed to maintain the neutrality of the United States 
insofar as the administration of these statutes is vested in 
the Secretary of State; assisting the Secretary of State in the 
performance of his duties as chairman of the National Mu- 
nitions Control Board; and maintaining liaison with other 
departments of the Government in regard to matters relat- 


ing to the duties of the office. The chief of the office is 
executive secretary of the National Munitions Control 
Board.” 

The board and the office have directed the policies of 
armament manufacture and export with broadness ot 
vision and fairness of attitude. The Department of State, the 
members of the board and the officials of the office have 
done much to overcome the fanaticism of the nefarious 
Senate munitions “investigation.” Inasmuch as these agencies 
have helped to revive industries which are so vital to our 
own national defense they have done a worthy service to 
peace, 

The procedure of the National Munitions Control Board 
and its work of the past year are worthy of detailed study. 
The agtitators who demanded this legislation when it was 
first adopted expressed great concern that these data should 
be public property in order that the hidden activities of arms 
makers might be spread before the world. Now that the 
information is public property those who demanded it seem 
to care not a snap of their fingers for it. Indeed by a queer 
twist of fate some of the very people who were most 
vociferous in demanding the legislation were, when this 
report was made public, demanding that the arms embargo 
provided by the same legislation be lifted so far as it applies 
to Spain! And it may be noted, in passing, that some 
sponsors of the Neutrality Act have forwarded a message of 
good cheer to the Spanish “loyalists”! Shades of neutral- 
ity! However these minor political considerations may be, 
the National Munitions Control Board has proved itself a 
real help to our national defense and its procedure is worthy 
of study. 

The Neutrality Act specifies that “every person who en- 
gages in the business of manufacturing, exporting, or im- 
porting any of the arms, ammunition, or implements of 
war referred to in this Act, whether as an exporter, im- 
porter, manufacturer, or dealer, shall register with the Sec 
retary of State his name, or business address, principal place 
of business, and places of business in the United States, and 
a list of the arms, ammunition, and implements of war 
which he manufactures, imports, or exports.” The registra 
tion fee is $500; the registration certificate is valid for five 
years. If the sales value of the arms, ammunition and im- 
plements of war manufactured, exported or imported by any 
registrant is less than $50,000 during the twelve months 
immediately preceding his registration, the fee is $100. 


IT Is unlawful for any person to export or attempt to ex- 
port from the United States to any other state any of the 
arms, ammunition, or implements of war as referred to in 
the act, or to import or attempt to import to the United 
States from any other state such material without first hav- 
ing obtained a license. Licenses are issued to all persons 
who have registered except in cases where the export of 
arms, ammunition, or implements of war would be in 
violation of the act or any other law of the United States or 
of a treaty to which the United States is a party. No pur- 
chase of arms, ammunition, or implements of war can be 
made on behalf of the United States by any officer, execu- 
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tive department, or independent establishment of the Gov- 
ernment from any person who is not registered under the 
provisions of the act. Materials classified as arms, ammuni 
tion, and implements of war are defined in the President's 
proclamation of May 1, 1937. There are seven categories. 
They are: 

Category I—(1) Rifles and carbines using ammunition in 
excess of caliber .22, and barrels for those weapons; (2) Ma- 
chine guns, automatic or autoloading rifles, and machine 
pistols using ammunition in excess of caliber .22, and barrels 
for those weapons; (3) Guns, howitzers, and mortars of all 
calibers, their mountings and barrels; (4) Ammunition in 
excess of caliber .22 for the arms enumerated under (1) and 
(2) above, and cartridge cases or bullets for such ammuni- 
tion; filled and unfilled projectiles for the arms enumerated 
under (3) above; (5) Grenades, bombs, torpedoes, mines 
and depth charges, filled or unfilled, and apparatus for their 
use or discharge; (6) Tanks, military armored vehicles, and 
armored trains. 

Category 11—Vessels of war of all kinds, including air- 
craft carriers and submarines, and armor plate for such 
vessels. 

Category Ill 
dismantled, both heavier and lighter than air, which are 


(1) Aircraft, unassembled, assembled, or 


designed, adapted, and intended for aérial combat by the 
use of machine guns or of artillery or for the carrying and 
dropping of bombs, or which are equipped with, or which 
by reason of design or construction are prepared for, any 
of the appliances referred to in paragraph (2) below; 
(2) Aérial gun mounts and frames, bomb racks, torpedo 
carriers, and bomb or torpedo release mechanisms. 

Category 1V-—(1) Revolvers and automatic pistols using 
ammunition in excess of caliber .22; (2) Ammunition in 
excess of caliber .22 for the arms enumerated under (1) 
above, and cartridge cases or bullets for such ammunition. 

Category V—(1) Aircraft, unassembled, assembled or dis- 
mantled, both heavier and lighter than air, other than those 
included in Category III; (2) Propellers or air screws, 
fuselages, hulls, wings, tail units, and undercarriage units; 
(3) Aircraft engines, unassembled, assembled, or dismantled. 

Category VI 
(2) a. Mustard gas (dichlorethyl sulphide); b. 
(chlorvinyldichlorarsine and dichlordivinylchlorarsine); c. 
Diphenyl- 


(1) Livens projectors and flame throwers; 
Lewisite 
Methyldichlorarsine; d. Diphenylchlorarsine; e. 
cyanarsine; f. Diphenylaminechlorarsine; g. Phenyldichlorar 
sine; h. Ethyldichlorarsine; i. Phenyldibromarsine; j. Ethyl 
dibromarsine; k. Phosgene; 1. Monochlormethylchlorformate; 
m. Trichlormethylchlorformate (diphosgene); n. Dichlordi- 
methyl Ether; o. Dibromdimethyl Ether; p. Cyanogen 
Chloride; g. Ethylbromacetate; r. Ethyliodoacetate; s. Brom 
benzylcyanide; t. Bromacetone; u. Brommethylethyl ketone. 

Category VII 


sives as follows: a. Nitrocellulose having a nitrogen content 


(1) Propellent powders; (2) High explo- 


of more than twelve per cent; b. Trinitrotoluene; c. Trini 
troxylene; d. Tetryl (trinitrophenol methyl nitramine or 


tetranitro methylaniline); e. Picric acid; f. Ammonium 
picrate; g. Trinitroanisol; h. Trinitronaphthalene; i. Tetrani 
tronaphthalene; j. Hexanitrodiphenylamine; k. Pentaery- 
thritetetranitrate (Penthrite or Pentrite); 1. Trimethylene- 
trinitramine (Hexogen or T,); m. Potassium nitrate pow- 
ders (black saltpeter powder); n. Sodium nitrate powders 
(black soda powder); 0. Amatol (mixture of ammonium 


nitrate and trinitrotoluene); p. Ammonal (mixture of am- 


monium nitrate, trinitrotoluene, and powdered aluminum, 
with or without other ingredients); q. Schneiderite (mixture 
of ammonium nitrate and dinitronaphthalene, with or with 
out other ingredients ). 

Two hundred persons and companies are now registered 
as manufacturers, exporters or importers of arms, ammuni- 
tion or implements of war. This is an increase of fifty-one 
over the past year. There were 5514 export licenses issued dur 
ing the period, an increase of 1309 licenses over the previous 
year. The valuations of the shipments authorized by these 
5514 export licenses were $71,590,969.81. But 105 licenses 
were revoked for various reasons. These were valued at $10, 
886,160.82, leaving a net total of $60,704,808.99 as the total 
value of shipments described in licenses issued. 

Military and nonmilitary aircraft represent the major 
part of these shipments. Values by classes of all categories 
are as follows: 

Value 


Category 1 (1) $216,847.03 


(2) 886,459.58 

( 3) 2,339,4605.00 

(4) 2,817,280.45 

(5) 3,951,402.50 

(6) 575315-24 

3 II 5,275 100.00 
m Ill (1) 15,394,070.19 
(2) 127,854.57 

IV (1 ) 743,993.50 

(2) 350,400.63 

“a V (1) 15,640,663.35 
(2) 3,926,045.19 

(3) 6,288,659.52 

VI (2) 29,410.60 
eo VII (1) 1,005,6009.05 
(2) 1,.560,565.92 


The board lists in its report not only the names of all 
registrants but the countries of destination of all exports and 
the countries of origin of all imports. The board also has 
jurisdiction over the laws and regulations governing the 
exportation of tin-plate scrap. It also administers the laws 
and regulations relating to the export of helium gas. Every 
one interested in any of these subjects should familiarize 
himself in detail with the regulations and the board’s report. 


Our principal concern at the moment relates to steps that 
might be taken to strengthen the Act. Students of armament 
have long favored a reasonable method of arms control. 
The Department of Commerce has released export statistics 
on arms and ammunition exports for nearly twenty years. 
The Munitions Control Board does not deal in actual 
shipments but in licenses for shipments. Therefore the 
Department of Commerce figures have great value in them 
selves and to the ordinary individual have even greater value 
than those released by the board. A marked benefit of the 
system of export licenses, however, is that the Government 
is in possession of complete and current information in re 
gard to the exact quantities of arms, ammunition, and imple- 
ments of war which are produced in this country; it also 
knows the country of destination of each shipment and the 
identity of the shipper. Again let it be said that the policies 
of the board appear to be eminently suited to the impor 
tant duty which has been placed upon it. 
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Association Affairs 




















Directors’ MEETING 


| HE regular annual meeting of the officers and directors of 


Ordnance Association was held at the Metropolitan 
New York on 10th. Gen. 
Crowell, president of the Association, presided. Members of the 
Col. William W. Coleman and Frederick H. 
Lamont, Frank A. Scott 


Brig. Gen. John Ross Delatield, 


the Army 


Club in February brig. Benedict 
board present were : 
Payne, vice-presidents ; Col. Robert P. 
and James L. Walsh, directors ; 
counsel; Brig. Gen. Chas. Elliot Warren, treasurer, and Maj. 


L. A. 


General Warren presented a financial report which disclosed 


Codd, executive secretary. 


an operating deficit of $2872.35 and a decrease in the operating 


reserve of $5146.12 for the year 1937. The balance sheet as 
of December 31, 1937, follows: 
\SSETS 
Current: 
Cash 
Petty-cash fund $ 20.00 
On hand for deposit 612.18 
On deposit S15.70 
$ 1,447.83 
Account Receivable 
Advertiser's account 18.88 
$ 1,496.71 
Othe {ssets 
Marketable securities at quoted market 
prices—not in excess of cost 23,892.81 
Postage 100.61 
23,993.42 
Furniture and Fixtures: 
Nominal value 1.00 
Deferred Charges 
Commission on prepaid advertising 144.90 


LIABILITIES 
Unearned Income: 
Prepaid membership dues $ 
Prepaid subscriptions to magazine 


Prepaid advertising 322.00 
$ 7,160.98 
Reserves: 
Endowment fund 822.50 
Life memberships 2,100.00 
2,922.50 
Operating Reserve: 15,552.55 
$25, 636.03 
The report of the executive secretary contained complete 


details in respect of membership activities, publications, and a 
budget for the year 1938. There was a net gain of 125 members 
during the year. In pursuance of the secretary's recommenda- 
tion, steps were agreed upon to increase the membership of the 
society under the direction of a nation-wide membership com 
mittee. 

The board formally Maj. 
William H. Tschappat, Chief of Ordnance, to hold the Nine- 
teenth Annual Meeting of the Association at the Island 
\rsenal, Rock Island, Ill., on May 25, 1938. 
in observance of the seventy-fifth anniversary of the 
The board thanked the Chief of Ordnance 


accepted the invitation of Gen. 
Rock 
This meeting also 
will be 
arsenal’s foundation 
and Col. N. F. Ramsey, 


the preliminary steps already 


commanding officer at Rock Island, for 


taken to make the meeting a 
success, 

Col. James L. Walsh of New York, was elected a director of 
the Association to fill the vacancy caused by the death of Col. 
Colonel Walsh formerly hzs 


for many years as a 


Charles L. Harrison a year ago. 


\ssociation’s board repre- 
sentative of the New York Post. 


There followed a general discussion of the status of the As- 


served on the 


sociation, its need for a greater membership and larger revenues 
from that source. Ways and means were discussed by which the 
\ssociation might be of added service to the Ordnance Depart- 


ment of the Army and the several Ordnance Procurement Dis- 


tricts in furthering the work of industrial mobilization and 
stimulating the interest of Ordnance Reserve officers. 
The meeting adjourned after a vote of thanks to General 


Warren whose guest the board was at the Metropolitan Club 


DirRECTORS OF THE ASSOCIATION 


‘| HE Chicago Post recently appointed its president, Mr 
: PI | 


Edmund A. Russell, to serve on the Board of Directors of the 


national Association. All members will share the happiness ot 


the board in welcoming this distinguished exponent of ordnanc 
Chicago Ord 


preparedness. Mr. Russell served as chief of the 


nance District from the first day of its organization in the midst 


of the emergency of the World War until 1935 when he 
relinquished the office to his successor, Mr. I. A. Preston, thi 
present district chief. Mr. Russell brought to his war and 
peace-time assignments the vision, energy, and sincerity which 


long have characterized him as a leader in the industrial lif 
of the United States. 

Mr. Russell’s war service to the Ordnance Department was 
a leading achievement in war-time industrial mobilization. Re 
sponsible for directing the industrial effort in an area of mors 
than two million square miles toward the prompt and ethcient 
production of military armament for the defense forces of the 
United States, he 
Army and to himself. 
guished Medal. 


industrial demobilization and when the Ordnance district system 


completed this task with distinction to the 
For this service he received the Distin 


Service Later he guided the great work of 


was revived in 1922 he resumed the leadership of the Chicago 
district to which he devoted much of his time and energy for 
the following thirteen years. 


THe appointment of Col. James L. Walsh to membership on 


the Board of Directors of the Association is as much a recog 
nition of his many years of service to Ordnance as to his 
untiring service to the Association from the very beginning. 


He fills the vacancy created more than a year ago by the death 
of Col. Charles L. 
of Cincinnati. Colonel Harri 


Harrison 


son’s place on the board re- 
mained unfilled for one year 
in tribute to his memory. 
Walsh took an 
active part in the formation 


Colonel 
of the Army Ordnance As- 
sociation in 1919 and was its 
first executive secretary. In 
1920 he founded Army Orp- 
NANCE and served as its first 
1922. He had a 
the 
fol- 
lowing his graduation from 
the United States Military 
\cademy in 1909, 
to the World 


Governors 


editor until 
distinguished career in 


Ordnance Department 





Cot. JAMEs L. WALsH 


War 
Island, 


Prior 
he served at Picatinny Arsenal, and as a 
member of the staff of then Col. C. C. Williams on the Mexican 
Mexico. 
During the war he served as executive officer to Maj. Gen 
William Crozier, Chief of later to 
Williams. In civilian life he has held important executive posi 


tions in financial and industrial organizations. ARMY ORDNANCI 


border, accompanying the Pershing Expedition into 


Ordnance, and General 


salutes its founder and first editor in recognition of his pioneer 
ing work in the establishment of the only journal throughout 
the world pledged to industrial preparedness. While the format 
and content have changed somewhat to conform with current 
continues 


Walsh. 


after nearly 


plane 


twenty years, 


Colonel 


practice, this journal, 


on the same _ high established by 
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I: rederick V. 


WELL DESERV] 


Cincinnati in February. 


1) honors came to Ge r of 


During that month he was appointed 


assistant chief of the Cincinnati Ordnance District and a director 











~ 


of the Army Ordnance Association representing the Cincinnati 
Post. As assistant chief Mr. Geier fills the vacancy in the dis 
trict organization caused by : 

the promotion last year of th aes 





Mr. | 


chiet lle 


\. Muller to district 
succeeds Mr. Mul 


ler also as a director of the 


2. 


\ssociation. 

Mr. 
as president of the Cincin 
nati Milling Machine Com 


pany. A industrial 


Geier is well known 


leader in 


long has been 


atlalrs, he 


identified with civic and 


manutacturing enterprises ol 


his native city and _ state. 
Cincinnati, he at 


Scho )] 


Born in 
tended the lranklin 
| gradu 


ated from Williams Coll 


in that citv and was 
ege Mr. FrepericK V. GEIER 
a member of the class of 1916. 


He began his service with the Cincinnati Milling Machine Com 


pany immediately after graduation and the following year en 
listed in the Ordnance Department, United States Army. He 
was quickly promoted to the grade of sergeant and was as 


positions on the production of 155-mm. 


Mosler 


return to civil 


signed to responsible 


howitzer carriages at the Safe Company, Hamilton, 


Ohio. In 1919, upon his life, he reéntered the 


employ of the Cincinnati Milling Machine Company and served 


its of the shop and ofhice He was elected 
1934. 

\ director of various financial and manufacturing companies, 
and the 


in various departmer 
president of the company in 
Mr. Geier is a member of Phi Beta Kappa, Zeta Psi, 
Mechanical 


Cincinnati Society of 


Engineers. He is vice 


Natural History 


\merican Society of presi 


dent trustee of the 


Ohio Mechanics 


and 


and a trustee of thi Institute. He is a former 


Chamber of Commerce and former 


National Tool 


director of the Cincinnati 


director and treasurer of the \lachine Builders 


\ssc Te lation. 


\RMY ORDNANCE welcomes Mr. Geter to its own directorate 


and to the group of civilian leaders who compose the directing 


hody of the Ordnance districts. In both capacities he is :minently 


ualitied by experience and zeal to serve effectively. Ele has 


been instrumental in the development of an engineering enter 
prise which ranks among the nation’s most valued resources 
lorces of peace-time industrial preparedness are strengthened 


by his promotion in the district’s organization and in_ the 


\ssociation 


Pr RSON NEI 


Cor EK. D. ¢ 


in ordnance prey 


\MPBELI well-known leader 
aredness, 


Ord. Res.. a 
has heen appointed general mechanical 
the American Car and Foundry Company, accord- 
Mr. Charles J. 


Colonel Campbell, after graduation from 


engineer ot 


ing to a recent announcement by Hardy, presi- 
dent of the company 
State College, 


Berwick, Pa. In 1909 he 


Penn entered the employ of the company at 


became an assistant to the chief 
mechanical engineer of the company at St. Louis and continued 
1917. 

He was commissioned a captain in the 


World 
of the Chief of Ordnance, in Wash 


in that office until May 
States 


\rmy 


War and was assigned to the 


United 


upon the outbreak of the 


Engineering Division, Ofhee 


ington. In May 1918, he was promoted to major and following 


the war was commissioned lieutenant colonel in the Ordnance 


Reserve. In 1931 he was promoted to colonel. 





Returning to the American Car and Foundry Company after 


the war, he served as an assistant engineer in the New York 
office until 1925 when he again went to St. Louis reganize 
the mechanical department. In August 1933 he was promoted to 
the post of assistant general mechanical engineer at Berwick 

Colonel Campbell's successor as assistant general mechanical 
engineer at Berwick is Mr. W. F. Dietrichson who also has 


taken an active part in Ordnance affairs for many years. Mr 


Dietrichson assisted Colonel Campbell and others in or 


A sso 


the St. Louis Post of the 


Lu UT. COL, LEROY 


tion, recently was honored when he became Comptroller of tl 


ation 


HODGES. 


a director 1 the \ssocia 


~ 


Commonwealth of Virginia. State Ordnance 


author of “Postwar Ordnance,” and formerly m: 


} 


of the Virginia State Chamber of Commerce, Colonel Hodges 


has been a member of the board of directors of the Association 
for the past three years. A student of armament, he was for 
a number of years a regular contributor of Or Notes t 
the Virginia National Guardsn His service 1 s native 
State, both industrial and military, have won for him |! 
esteem. Before assuming his new duties, Colonel Hodges com 
pleted special organizational work for the Social Security Board, 
an emergency assignment he was requested t indertake a 
year ago 
Los ANGELEs Post 

Orpn ANCE Day in Southern California was d at Marcl 
Field on March 20th under the auspices of thi ss Angeles 
Post \n indication of the ularity of this educational 


function may be had from the fact that there wer 


1350 reservations for luncheon. The program of demonstrations 


and exhibits was under the general direction f Brig. Get 
I). ¢ Kmmons, commanding general, Ist Wing, GHO Air 
Force; Col. J. H Pirie, commanding officer, March Field 


and Capt. Philip Schwartz, Ordnance officer, Marcel 


ordnance led bv Mr. ] B. Gilmore. president 


contingent was 

of the Los Angeles Post 
The program began at 10:30 M. in the gymnasium where 
addresses of welcome were made by General Emmons, Colonel 
Pirie, Colonel Yates, and Mr. Gilmore. Later there was inspec 


tion of bombardment, attack, reconnaissance and transport ait 
planes together with an antiaircraft gun drill l air ne attack 
Visitors also inspected the loading of various types of bombs 
and witnessed an attack by airplanes equipp wit s and 
machine guns 

Luncheon, which taxed all facilities of the post g t 
Officers’ Club, Noncommissioned Officers’ Club and Post Ex 
change, was served at one o’'clocl 

Che afternoon program began with the firing of various types 
of machine guns, 37-mm. gun, 3-inch trench n I 1 auto 
matic rifle, followed by an exhibition of bombardment-airplan 
loading and homb dropping. The various events were announced 


over a mobile public address system provided by Mr. Gilmore 


\t the 


j 


election of officers for the coming vear the following 


were chosen: Mr. Gilmore, president: Donald D ice 
president; S. K. Rindge, treasurer ; Ralph Cook Scott, secretary 
and F. B. Cole, M. A. Koffman and H. S. Hitchcock. directors 
for two years. 

In recognition of his efforts both in the or it of the 
Los Angeles Post and in its activities since the Captain 
Schwartz, a charter member of the Post, was presented a 
wrist watch by Mr. Gilmore The watch was t ft of th 
members of the Post and the Ordnance Reset ers col 
nected with March Field Mr. Gilmore raised Capta 


Schwartz and thanked him on behalf of the entire membership 


The program was brought to a close with a I 


pictures of proving-ground testing of guns and ammuniti 
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Rock IsLAND MEETING 


ALL members of the Army Ordnance Association will receive 
shortly personal invitations to visit the Rock Island Arsenal, II1., 
on May 25th. This will be the Nineteenth Annual Meeting of the 
Association and the function will be in observance of the seventy- 
fifth anniversary of the founding of the Arsenal. 

A special train to be operated from Chicago to Rock Island 
on the morning of May 25th will arrive at the Arsenal before 
Luncheon will be served in the Arsenal auditorium at 
Members and guests will be permitted to inspect some 


noon. 
12 :30. 
of the manufacturing operations and the storage activities. 
Later in the afternoon outdoor demonstrations of automotive and 
held equipment will be held. At 6 Pp. M. members and guests 
will assemble at the Fort Armstrong Hotel in the city of Rock 
Island where the annual dinner and meeting of the Association 
will be held. Distinguished civic and military guests will be 
in attendance to commemorate Rock Island’s jubilee. The Army 
Ordnance Special will depart at about 9 P. M. arriving in 
Chicago shortly after midnight. 

Several of the local posts of the Association are planning to 
operate Rock Such 
arrangements are planned by Milwaukee, St. Louis, Pittsburgh, 
Philadelphia, New York, and Boston Posts. Members and guests 
who desire to travel in these groups should communicate with 
The Army Ordnance Special 


special sleeping cars direct to Island. 


the respective Post secretaries. 
train from Chicago is being arranged by the Chicago Post. 
Reservations for this train should be addressed to Lieut. Col. 
A. B. Johnson, Secretary, Chicago Post, Army Ordnance As- 
sociation, 1117 New Post Office Building, Chicago, Ill. 
Complete information is included in the formal invitation 
which is to be sent to each member. All members and guests are 
urged to join in this educational and commemorative Ordnance 
luncheon and dinner at Rock 


function. Reservations for the 


Island are to be made direct with the commanding officer. 


CINCINNATI Post 


UNbDER the joint sponsorship of the Cincinnati Post, Army 
Ordnance Association, and the Engineers Club of Cincinnati, 
a meeting devoted to the engineering phases of national defense 
was held in the Hughes Auditorium, Cincinnati, March 22nd. 
More than five hundred representatives of the military and 
engineering professions of the Cincinnati area were in attend- 
ance, including many members of the Cincinnati Post, the En- 
gineers Club and the Organized Walter W. 
Tangeman, president of the Ordnance chapter, presided. 

The principal address, “Industrial Preparedness in England,” 
was given by the editor of ARMY ORDNANCE and was followed 


Reserves. Mr. 


by a period of discussion from the floor. 


the Cincinnati Post have or 


ganized themselves into a special committee to increase the local 


The officers and directors of 


membership. This meeting was part of the general plan to stimu- 
late interest, and the large attendance well repaid the efforts 


of its sponsors. 


ORDNANCE SCHOLARSHIP AWARD 


At University of Cincinnati the Association’s key for out 
standing ordnance scholarship was awarded to Cadet Sgt. Dale 
E. Lacy of the prejunior class. Other recipients of awards in 
this class were Cadet Corp. Francis W. Boerstler, who received 
the Ordnance Blue Star, and Cadet Sgt. William J. Miller, 
who was awarded the Ordnance Red Star. In the junior class 
the Cincinnati Ordnance District Medal was awarded to Cadet 
Set. Robert G. Bennett, the Blue Star to Cadet 
Second Lieut. Vincent W. Rasper, and the Ordnance Red Star 
to Cadet Second Lieut. Carl A. Arend, Jr. Capt. Robert McK. 
Smith is in charge of the Ordnance Unit, R.O.T.C. at Cincinnati. 


Ordnance 


New MEMBERS 


THE following have been admitted to membership in the Army 
Ordnance Harry G. Alford, Indianapolis, Ind. ; 
Stanley A. Amster, Pittsburgh, Pa.; Lawrence D. Bell, Buffalo, 
N. Y.; William John Besler, Emeryville, Calif.; Adolf R. 
Binder, Rutherford, N. J.; Arthur E. Blirer, Edgewater, N. J.; 


Association : 


Walter W. Blum, Narberth, Pa.; Vernon O. Bowles, Los 
Angeles, Calif.; Preston J. Bradshaw, St. Louis, Mo.; William 
E. Brown, Wauwatosa, Wis.; Richard Brugger, Elizabeth, 


N. J.; J. F. Brunner, Jr., Los Angeles, Calif.; H. B. Chatfield, 
Southern Pines, N. C.; Carl W. H. Cowdrey, Fitchburg, Mass. ; 
A. B. Custis, Barksdale Field, La.; Arthur F. Deming, Hamp- 
ton, Va.; Donald L. Derrom, Chicago, Ill.; John G. Detwiler, 
Tarentum, Pa.; Frank E. Eberhardt, South Orange, N. J.; 
Edward M. Florcyk, Rockaway, N. J.; Carl M. Forline, St. 
Louis, Mo.; John H. Gillies, Drexel Hill, Pa.; Duncan Gregg, 
Vail, Wash.; Lawrence A. Harvey, Los Angeles, Calif.; W. J. 
Hawkins, Brooklyn, N. Y.; R. W. Hawksley, San Francisco, 


Calif.; C. A. Herberts, Los Angeles, Calif.; B. A. Hinckley, 
Los Angeles, Calif.; R. L. Hinckley, Los Angeles, Calif. ; 
George B. Hogaboom, New Britain, Conn.; W. H. Hopple, 


Cincinnati, Ohio; Karl S. Howard, Strafford, Pa.; Richard B. 
Hutchinson, Jobstown, N. J.; Carl W. Keuffel, Weehawken, 
N. J.; Arthur J. Klein, San Juan, Puerto Rico; M. J. 
Chicago, Ill.; Edward W. Lafferty, Philadelphia, Pa.; E. T. 
Latta, City of LaDue, Mo.; W. H. Ledsham, Margate City, 


LaCroix, 


N. J.; Myron Leedy, Metuchen, N. J.; Sidney R. Lewis, 
Chelsea, Mass.; Marshall Long, Princeton, N. J.; John M. 
Malone, Coraopolis, Pa.; C. H. Masland, II, Carlisle, Pa.; 


W. Keith McAfee, New Castle, Pa.; Malcolm F. McConnell, 
Munhall, Pa.; William McMann, Fort Ontario, N. Y.; John P 
McWhorter, Tiffin, Ohio; William H. Mitchell, 

Ohio; George McG. Morris, Cincinnati, Ohio; Palmer Nicholls, 
Burbank, Calif.; T. A. O'Leary, Pittsburgh, Pa.; Charles D. 
Owen, Clifton, N. J.; Joseph 
A. E. Raabe, East Orange, N. J.; 
Kans.; Harry S. Robinson, Cincinnati, Ohio; George E. 
Chicago, Ill.; S. C. Sachs, St. Louis, Mo.; Gustav Schwab, 
Roselle, N. J.; Lloyd F. Scudder, Honolulu, T. H.; G. C. 
Louis, Mo.; C. W. Calif. ; 
Taylor Stanley, Cincinnati, Ohio; Emmett Stevens, Fort Sheri- 
dan, Ill.; E. E. Stokes, Covington, Ky.; Benjamin L. Teeter, 
Md.; Charles B. Tillson, Jr., Fairmont, W. Va.; 
Unger, Allentown, Pa.; Russell L. Van Cleve, Pitts 
burgh, Pa.; J. A. C. Weller, Princeton, N. J.; David H. Wilson, 
Mattapan, Mass.; R. B. Wilson, St. Louis, Mo.; and Elliott F. 
Wright, New York, N. Y. 


Cincinnati, 


A. Praner, East Orange, N. J.: 
Paul G. Reeve, Hutchinson, 


Re se, 


Sears, St. Sirch, Los Angeles, 


Aberdeen, 
Louis F. 


NECROLOGY 


Recin ALD F. SEDGLEY, long a member of the Army 
Ordnance Association, died at his home in Philadelphia, March 
29th. He was president of R. F. Sedgley, Inc., manufacturers of 
sporting rifles. Mr. Sedgley was the inventor of many im- 
provements for rifles, 
The Sedgley-Very signal gun and Sedgley line-throwing and 


He also was 


machine guns, revolvers and_ pistols. 
parachute-flare pistol were among his inventions. 
the owner of an excellent collection of antique weapons in- 
cluding specimens dating from the sixteenth century. He was 
a member of the Philadelphia Post of the Association. 
Notice also has been received of the death of the following 
members of the Association: E. J. Buffington, Chicago, III.; 
Hicks, Jr., La Jolla, Calif.; Charles Gilbert, St. 
George Puchta, Cincinnati, Ohio, and William J. 
George Wright, Wash. To their relatives and 
ORDNANCE, on behalf of the 


George C. 

Louis, Mo.; 
Wylie, Fort 
friends, ARMY 
bership, extends condolences. 


Association mem 
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EXPLOSIVELY ACTUATED TOoLs 


By Lieut. A. H. O_pHAM, Ord. Res. 


In THE scramble for better and better ordnance equipment 
the ordnance engineer and officer possibly have overlooked the 
commercial development of tools operated by detonated ex 
plosives, hence it is the purpose of this article to outline the 
history and use of such tools. 

The tremendous energy per unit weight of highly explosive 
materials has been utilized for hundreds of years to operate 
guns—which are, of course, specialized tools. Explosives also 
have been used for blasting and like purposes, and relatively 
recently, liquids such as gasoline have been volatilized and ex- 
ploded to drive internal-combustion engines commercially, al 
though such liquids do not properly fall into the category of 
highly explosive materials. 

Although for many years explosives have been used in guns 
and for blasting, it is only recently that these materials have 
been used to operate tools heretofore operated by screws, hy 
draulic means, or the like. The advantages of replacing heavy, 
slow hydraulic and screw equipment with a small light cartridge 
which acts instantaneously when detonated to produce high 
power are particularly useful in portable equipment. 

The commercial development of explosively actuated tools can 
be followed most conveniently by consideration of issued patents. 
This has the additional advantage of permitting a ready con 
sideration of existing monopolies and the avoidance of infringe 
similar 


ment of patent rights in the manufacture and use of 


items. The explosively operated tools considered here are 
grouped under the following headings, each of which will be 
discussed in particular: cable cutters, cattle killers, circuit 


breakers, engine starters, joint-making apparatus, log-splitting 
tools, pile drivers, pin-driving apparatus, rail bonds, riveters, 
explosively operated hammers, ship-salvage and well-casing 
tools. 


It should be 
Various groups and classifications is thought to be 


noted here that the summary of patents in the 
reasonably 
complete and to include all explosively operated patents in each 
group. There may be other patents which did not come to the 
writer's attention, and this may be particularly true of foreign 
patents. It should be understood that ordinarily the first patent 
in each group is the basic patent containing the broadest claims, 
and that the remaining patents referred to cover improvements 
They usually are limited to specific constructions or methods 
lacking in the earlier patents and providing a basis for an im 
provement patent grant. 
The life of the various U. S. patents listed is seventeen years 
from the date of issuance, and the monopoly afforded thereby 
expires at the end of that period so that the general public is 
free to employ the apparatus and methods disclosed in the ex 
pired patents without fear of trespassing upon existing patent 
rights. The drawings of only the most pertinent patents have 
been reproduced here, but copies of all U. S. patents referred to 
can be obtained for ten cents each by writing the U. S. Com 
Washington, D. C. 


foreign, the patents discussed are 


Unless specifically 
United 


missioner of Patents, 


identified as States 


patents. 


Cams CutTters.—The first 


patent No. 284782, issued June 5, 
October 6, 1914 This 


patent in this group is German 


1915, on an application filed 


patent is concerned with apparatus 


adapted to cut cables or other strand elements stretched in 
the path of a moving vehicle. It includes a pair of relatively 
movable shear blades which are given a cutting stroke by the 
explosion of a cartridge which is detonated by a trigger mecha 
nism operated by the strand element to be cut. Another German 
patent, No. 308571, granted October 19, 1917, shows generally 
similar apparatus but is adapted specifically to the cutting of 
cables for anchoring explosive mines. 

The first U. S. patent in this group is Du Pont No, 1304549, 
filed April 4, 1917, issued May 27, 1919, and disclosing appara 
tus to protect submarine mine fields. The apparatus includes a 
float 
attached several pairs of shear blades which are driven in their 


which is anchored in the mine fields. To this float are 


cutting operation by an explosive in turn detonated by a trigger 
mechanism positioned between the blades and operated when a 
cable carried by mine-clearing vessels is dragged against it 
Tossizza patent No. 1397911, issued November 22, 1921, dis 
closes a portable cable-cutting apparatus including relatively 


movable shear blades driven together by detonating a blank 


cartridge. A suitable hand-operated trigger mechanism is em 
ployed to control the firing of the blank cartridge 
Patent No. 1813368, issued July 7, 1931 to Toles, 


cable-cutting mechanism which is adapted to be lowered into an 


discloses a 


oil well or the like to shear a tool-carrying cable near the tool 
when the latter has become lodged in the well. The mechanism 
includes a powder charge which is detonated by a trip arrange- 
ment when the cutting mechanism engages with the tool carried 
by the cable. The detonation of the explosive charge drives a 
shear blade diagonally through the cable 

Miller patent No. 1915435, 


portable cable-cutting apparatus adapted for use by a lineman in 


issued June 27, 1933, discloses a 
cutting electrical conductors or for similar purposes. In this 
blank 
hand trigger causes a cutting movement of circular shear blades 

Temple patent No. 2017329, issued October 14, 1935, relates 


apparatus the detonation of a cartridge by a suitable 


to an improved portable cable-cutting apparatus in which the 
detonation of a readily replaceable blank cartridge effects rela- 
tive movement between a pair of shear blades to achieve the 
desired cutting operation. 

\ noteworthy and important characteristic of the tools of the 
which is inherent to most of the 


foregoing patents and one 


tools described in this article is that the piston or other means 
driven by the expanding gases of the detonated powder charge 
does not leave the barrel. Thus the expanding gases are con 
fined so that explosive noise in operation is largely eliminated, 
as is recoil. After firing, the gases gradually cool and escape 
so that the apparatus may be reloaded and used again almost 


immediately. 


Carn KILLERS.—Many of the 


under this heading comprise guns but usually are characterized 


explosively actuated tools 
by the inclusion of a stabbing element which is employed over 


and over again and which forms an integral part of the 
apparatus. 

Patent No. 516236, issued March 13, 1894 to Stahel, discloses 
an apparatus to be attached to the head of an animal and hay 
ing a trigger mechanism for detonating a powder charge to 
drive a projectile in the form of a bullet into the head of the 
animal. An expansion chamber associated with the apparatus is 
said to lessen the firing noise greatly. 

Behr patent No. 801839, issued October 17, 


pistol-like mechanism in which a stabbing element is mounted 


1905. discloses a 


for reciprocating movement in the barrel and is adapted to be 
driven forward by the trigger-controlled detonation of a blank 
cartridge to effect the killing of the animal. After the thrust 
of the stabbing element it is returned to its original position for 
the next operation. 

Derriman patent No. 894774, issued July 28, 1908, describes 








362 ARMY ORDNANCE 


Voi. XVIII. No. 108 





a slaughterhouse firearm which explosively drives a bullet into 


the animal but which has the advantage of permitting the 


slaughterer to stand at the side rather than the front of the 
animal, 

Apparatus for narcotizing animals is shown in Burgsmuller 
patent No. 993023, issued May 23, 1911. In this patent a 
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Fic. 1. ENGINE-STARTING MECHANISM 


narcotizing material is explosively discharged into the animal 
by a pistol-like mechanism including a trigger for detonating 
the explosive material. 

Accles patent No. 1435573, issued November 14, 1922, shows 
a pistol-like apparatus in which a hammer element is mounted 
for reciprocating movement in the barrel and is driven by 
trigger-controlled explosive means through the barrel to de- 
liver a stunning blow on the animal. The hammerlike element 
is then pushed back into the barrel and the apparatus is ready 
for another operation. 

A similar structure is shown in Temple patent No. 1569153, 
issued January 12, 1926, except that an improved seal is pro- 
vided between the stabbing or hammer element and the barrel, 
and the stabbing element is cushioned and stopped in the final 


stages of its outward movement in the barrel. 


oo IT BREAKERS.—A 


plosives is in the construction 01 apparatus for rapidly break- 


particularly interesting use of ex- 
ing an electric circuit upon overload of the circuit or in case of 
fire. The tirst U. S. patent showing apparatus of this character 
is McElroy patent No. 535069, issued March 5, 1895. In this 
patent a wire of small diameter extends through an explosive 
charge positioned behind a piston carrying the main flow of 
electric current. The small wire positioned in the powder charge 
is connected in the electric circuit so that an overload on the 
circuit overheats the wire and causes the detonation of the ex- 
plosive charge and the operation of the piston to break the flow 
of electric current through the circuit. 

Generally similar apparatus is shown in D’Unger patent No. 
552239, issued December 31, 1895, and in Read patent No. 
723183, issued March 17, 1903. The last-mentioned patent is of 
interest in that a rotary chamber is provided for receiving a 
plurality of blank cartridges which are detonated by a firing pin, 
in turn operated by an electric solenoid which responds to the 
overload in the electric circuit. 

An electric fire alarm is shown in Hopkinson patent No. 
769824, issued September 13, 1904. 
is positioned to be detonated by the fire and to drive elements 


In this patent, an explosive 


between electric contacts thereby to close an alarm circuit 
which rings a bell or performs a similar signaling action. A 
like Griffith patent No. 986279, 
March 7, 


chamber containing the explosive to the outside so that the 


structure is shown in issued 


1911, in which an ignitable fuse extends from the 
ignition of the fuse by the fire effects a more rapid detonation 


of the explosive. Matthews patent No. 1106151, issued August 
4, 1914, shows another form of explosively actuated fire-alarm 
mechanism. Matos patent No, 1116458, November 10, 
1914, and Bailey patent No. 1199554, issued September 26, 1916, 


show still other explosively actuated fire-alarm systems of gen 


issued 


erally similar nature. 
Medlin patent No. 1654467, issued December 27, 
blow-out 


1927, dis 


closes an explosively actuated switch in which thi 


overloading of a wire of small diameter placed in a powder 
charge causes its detonation and a breaking of the electric cir 
cuit. A similar structure is shown in Murray patent No. 1740699, 
issued December 24, 1929. 

An electric fuse which contains small bodies of explosive ma 


-> 


1927 397, 


terial near its ends is shown in Girdwood patent No 


issued September 19, 1933. Overloading the fuse detonates ont 
or more of the bodies of explosive material and throws the 
fuse out of its supporting member to break the electric circuit 

An explosively operated reset for an electrical circuit breaker 
is shown in Coffman patent No. 2011144, issued August 13, 1935 
Coffman provides a magazine for receiving a plurality of blank 
caitridges which can be detonated in turn by a remote control 
to operate mechanism for resetting an electric circuit breaker. 

In Kerr patent No. 2011449, issued August 13, 1935, an elec 
tric fuse is filled with explosive material so that when it is 
electrically overloaded the material is detonated and driven out 
of one end of the fuse to impinge upon a dise and drive elec 
trical contacts apart. 

A temperature alarm device is shown in Wood patent No 
2015984, issued October 1, 1935. 


conduit 


This includes a blank cartridge 


for creating pressure in a when the cartridge is 


detonated. A firing pin normally urged toward the cartridge 
by a compression spring is held in a retarded position by a 
fusible pin which can be compounded from desired alloys or 
materials to melt at a given temperature and thus release the 
firing pin. 

A relatively important patent in this field, 
11, 1938, is Temple patent No. 2104914. 


which a 


issued January 
This patent discloses 
blank 


which the 


circuit breaker in cartridge is 


the electric overload and in 


an electric 

detonated by contacts 
carrying the electric current are driven apart instantaneously hy 
the detonated cartridge; simultaneously, an insulating liquid is 
forced by the detonated charge at high pressure between the 
contacts to blow out any arc tending to form between the con 
tacts. It is said that this type of circuit breaker can be made to 
handle relatively heavy currents heretofore handled hy 
heavy, oil-encased circuit breakers and that the weight and size 


large, 


of the Temple circuit breaker is only a fraction of the weight 
and size of prior structures. 
sort of 


F nore STARTERS.—The first patent to employ some 


Hamilton patent No 


explosive means to start an engine is 
1149133, granted 1915. 


closure of this patent, a tank containing calcium carbide is pro 


August 3, In accordance with the dis 


vided and, by suitable mechanism, water is sprayed over the 
calcium carbide to generate acetylene which is exploded to drive 
the pistons of the engine so that the engine is started. 

Patent No. 1229584, issued June 12, 1917 to W. S. Carpenter, 
shows an explosive engine starter which utilizes a blank cat 
tridge to drive a combined rotary piston and flywheel mecha 
nism carried upon the crankshaft of the engine to be started 

Rex Harris was granted patent No, 1572999 on February 16, 
1926, on a starting mechanism for an internal-combustion engine. 
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This consists of a pistol-like device for receiving a blank car 
tridge and which device is adapted to be screwed into a tapped 
opening in the engine block poistioned above the piston. Thus, 
by detonating the blank cartridge through suitable trigger 
mechanism, the engine is started. Fig. 1 is from one of the 
drawings of the Harris patent. 

\n airplane-engine starting mechanism is shown in Barlow 
patent No. 1824457, issued September 22, 1931. In this patent 
a pistol-like mechanism is secured to the end of a storage 
cylinder fastened to the wing of an airplane so that the pistol 
is positioned above the pilot's seat. Conduits extending from 
the cylinder to the airplane engine and a suitable valve dis 
tributor arrangement apply the pressure built up in the cylinder 
by the detonation of a blank cartridge to the individual cylinders 
of the airplane engine in turn so that a starting action is 
effected. 

Patent No. 1884479, granted October 25, 1932 to Woolson, 
employs a blank cartridge which is detonated to drive a vaned 
rotor connected by suitable gearing to the propeller shaft of the 
engine whereby starting is said to be effected. A second patent 
granted to Woolson on March 28, 1933, namely No. 1903079, 
but which was filed prior to the first-mentioned Woolson 
patent, discloses a similar apparatus, but this patent contains 
broader claims than the first Woolson patent and warrants con 
sideration if engine-starting apparatus is to be manufactured 


and sold. 


Jou MAKING APPARATUS.—At a relatively early date, as 
shown by Robertson patent No. 407037, issued July 16, 1889, 
and McTighe patent No. 650860, issued June 5, 1900, it was well 
known that cables, pipes, and similar elements could be joined 
by inserting the ends of the element into a sleeve and then com 
pressing the sleeve by dies actuated by an hydraulic or screw 
mechanism. Patents are still issuing today on similar apparatus 
and methods with certain refinements. (See Hayford patent 
No. 1871321, issued August 9, 1932, and Smith patent No. 
1889795, issued December 2, 1932.) 

\lthough hydraulically and screw-actuated dies were used for 
many years to connect cables and pipes together by compressing 
a sleeve around the ends thereof, until quite recently no one 
recognized that the heavy, slow hydraulic and screw mecha 
nisms could be replaced by light and almost instantaneous ex 
plosive means. Perhaps the very rapidity of action and the 
tremendous power of explosives were the reasons why inventors 
and those skilled in cable and pipe joining did not recognize 
sooner the advantages of explosively actuated apparatus of the 
typ recently de veloped. 

The first patent to issue on this subject is Littlehale patent 
No. 2008362, granted July 16, 1935. This patent discloses a 
pistol-like mechanism having a C-shaped anvil associated with 
the pistol barrel and providing a work support in alignment 
with hut spaced from the end of the barrel. A cartridge carry 
ing a piston is received at the breech end of the barrel and the 
cartridge is adapted to be detonated by a trigger-controlled fir 
ing mechanism for driving the piston through the barrel and 
against work carried on the anvil. The apparatus is small and 
light and yet can generate many thousand pounds of pressure 
per square inch 

Temple patent No. 2003843, issued June 4, 1935 and filed 
prior to the Littlehale patent just mentioned, discloses a portable 
power press for compressing sleeves or couplings around cables, 
wires, pipes, or similar objects received within the sleeve or 
coupling. The press includes dies driven together with great 
force and pressure by the detonation of a quickly replaceable 
blank cartridge 

Davis patent No. 2030686, issued February 11, 1936, discloses 
an apparatus similar in its basic elements to that shown in 
Temple patent No. 2003843. However, in addition it includes 


means for holding the piston and dies against movement until 


the pressure of the detonated explosive charge is 
substantially a maximum. These holding means at 


in the form of a shearable member which allows th 


of the detonated charge to build up to a point sufi 


shear the member so that the full force of the explosiv: 


is utilized to deliver a quick hammerlike blow on tl 























Fic. 2. JoINT-MAKING APPARATUS 


Probably the most important patent in this group is 


patent No. 2064129, granted December 15, 1936 (Fig. 2 


patent discloses a C-shaped frame having an anvil sup] 


one leg of the frame and a barrel and piston carried 
other leg of the frame. A quickly removable breech! 
end of the barrel exposes a breech which receives a bl 


} 


tridge, and suitable mechanism is employed for detonatit 


blank cartridge to drive a piston carried by the barrel a 
carried by the piston down against work carried on tl 
This patent contains broad claims to the method of 


pipes, tubes, rods, wires, and like members which « 


inserting a member into a sleeve and then compressi 


sleeve around at least part of the member by means 


acting under the impulse created by the explosion « 
ned explosive charge 

By mechanisms of this type it is possible to devel 
sures up to 50,000 pounds or more per square incl 
pletely portable tools weighing as little as 5 to 10 
which can be used to join cables or other strand elen 


gether almost instantaneously. Such tools also can b 


join cables to eyes or other similar members. Tests 
made by this apparatus have found them to be so strong 
the cables break before the joints let go. Slow 
draulic or screw apparatus or the laborious sweating t 


of electric current carrying cables has been rendered 


entirely obsolete by the explosi ely actuated mechanism 


can be made in any size and of any power desired t 


an almost endless variety of die-driving operations 


L_ oc-spuitrin GUNS \ number of patents have issu 


closing apparatus usually in the form of a wedg¢ 


powder chamber for splitting logs. Brockhausen patent 


1 


206927, issued August 13, 1878, is typical of this typ 


tus. Other patents include Webber patent No 


\pril 14, 1925: Berg patent No. 1742573, issued Jam 


1930: Hutchison patent No. 1882617, issued October 


' > = . 
lv 3, 1934 


and Crume patent No. 1965136, issued Ju 
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A particularly interesting patent, No. 79938, granted July 14, 
1868 to B. T. Babbitt, discloses an engine of the internal- 
combustion type wherein the fuel for operating the engine com- 
prises gunpowder which is fed to the explosion chambers of the 
engine by rotatable powder magazines fed from a powder- 
containing hopper. 

Shaw patent No. 
punching machine operated by gunpowder. 
the disclosure of this patent, cutting or punching tools are 
driven by a detonated powder charge against the work carried 
on a cutting or punching anvil. Patent No. 1229951, granted 
June 12, 1917 to T. B. Batch, discloses an explosively operated 
jack employing a blank cartridge and a suitable detonating 
mechanism. 

Gravell patent No. 1382906 describes a_ self-heating 
which contains a pocket of thermite or like material which is 
ignited to melt the rivet into place. Allan patent No. 1400401, 
issued December 13, 1921, discloses an explosive bolt or rivet 
which includes a cavity receiving a powder charge which is 
ignitable to expand the surrounding portion of the bolt or 
rivet. The expansible portion of the bolt or rivet usually is 
spaced from the head of the rivet or an adjustable nut so that 
plates or the like can be secured together by detonating the 
explosive. 

Garrison patent No. 1767281, granted June 24, 1930, shows a 
gun for shooting clinker rings out of a cement or lime kiln 
without shutting down the furnace. An explosive device for 
separating onaling-sg parts is shown in patent No. 1843463, 
granted February 2, 1932 to J. S. Tawresey. The patent illus- 
trates a collar adapted to be clamped between a wheel and a 
shoulder on a tapered axle so that the ignition of the powder 
carried by the collar drives the wheel off the axle. 


223767, issued January 20, 1880, discloses a 
In accordance with 


rivet 


charge 


Ono ANCE.—Certain ordnance mechanisms recently have been 
discovered to have application to explosively actuated tools for 
performing useful work. For example, certain of the patents 
discussed above have employed means for retarding the move- 
ment of the work-performing member after the explosive has 
been detonated and until the pressure has reached substantially 
a maximum. This practice is generally suggested in certain 
ordnance patents which will now be considered. 
McGee patent No. 255878, granted April 4, 1882, 
cartridge in which the case is formed with a groove near the 
primer, which groove reduces the radial wall thickness of the 
cartridge case. Thus when the cartridge is detonated, the metal 
at the bottom of the groove is broken and the projectile or ball 
of the cartridge shot from the gun carries the long cylindrical 
The inventor claims that the 
in the 


discloses a 


shell of the cartridge case with it. 
shell of the cartridge case acts as a guide to the ball 
same manner that feathers guide an arrow and that rifling of the 
gun barrel can be eliminated. 

Lewis patent No. 1202744, issued October 24, 1916, discloses 
a projectile for shooting submarines at a considerable depth 
and Lewis utilizes a relatively long cylindrical projectile filled 
with powder and held in the barrel of the gun by a collar 
which is stripped from the projectile when it is fired and which 
retards movement of the projectile until the detonated powder 
charge has built up substantially the greatest effective pressure. 

On May 23, 1922, B. B. Holmes was granted patent No. 
1416827 in which a projectile is disclosed as being releasably 
mounted on a confined piston of almost twice the diameter of 
the projectile (Fig. 3). The piston is held against movement by 
the detonation of a powder charge behind the piston until the 
maximum pressure of the detonated charge has been reached. 
This is said to shorten the length of the barrel, increase the 
velocity of the projectile, eliminate the flash and noise attend- 
ing the firing of the gun, and dispense with rifling the gun bar- 
rel. Holmes patent No. 1416828, issued May 23, 1922, dis- 
closes similar apparatus. 


Temple patent No. 2064503, granted December 15, 1937, shows 
a cartridge adapted to be employed in an explosive tool. This 
cartridge comprises two parts, namely, a breech portion receiv 
ing a blank cartridge and a tool-carrying portion. The two 
portions are connected together by means which are of less 
strength in longitudinal tension than the remainder of the por- 
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Fic. 3. Untove PLAN For a GUN AND PROJECTILE 
tions and so constructed and arranged that upon detonating the 
blank cartridge the tool-carrying portion breaks away from the 
breech portion only when substantially the maximum explosive 
force of the blank cartridge is expended. 

Haines patent No. 2061835, issued November 24, 1936, dis- 
closes a specific type of cartridge adapted to be used in piercing 
oil-well casing as will be described under well-casing tools. 

Several issued many years ago disclose 
apparatus for explosively driving piles. Patent No. 26073, issued 
November 8, 1859 to J. A. Whipple, is typical of these. Others 
include Vogler patent No. 137514, granted April 1, 1873, and 
Allen patent No. 161373, granted March 30, 1875. 


interesting patents 


Pin-privine APPARATUS.—On January 18, 1921, Mr. Robert 
Temple, an Englishman, obtained 1365869 and 
1365870 relating to apparatus for explosively driving a pointed 
pin through superimposed plates to quickly and effectively secure 
cartridge is employed 


patents Nos. 


the plates together. A special type of 
which, when detonated by suitable hand-controlled firing mecha- 
nism, acts to drive the pointed pin with great force out of the 
supporting barrel and through the work a given amount, de- 
pendent upon the powder charge and the character of the work. 
A number of these tools have been made and have operated 
very satisfactorily both in air and under water to effect repairs 
or other desired work. It is understood that the United States 
Navy now is employing a number of these tools and improve- 
ments thereto. 

Davis patent No. 1984117, granted December 11, 1934, 
apparatus generally similar to that disclosed in the early Temple 
patents but contains certain detailed improvements over the 


shows 


Temple patent. 


Ran Bonps.—Means for electrically connecting the ends of 
rails together for a number of years have taken the form of 
cable-connected terminals which are received in holes in the 
webs of adjacent rails. These terminals may be compressed to 
flange around the web of the rail by a suitable screw mecha- 
nism such as described Willis patent No. 774810. On Sep- 
tember 3, 1918, patent No. 1277370 was granted to W. P. 
Bovard on an explosive apparatus for securing the bond termi- 
nals in the hole in the rail web. According to the disclosure of 
this patent, a C-shaped frame carries a barrel which includes a 
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breech portion removably receiving a blank cartridge. The 
barrel carries a pin which is adapted to be driven through a 
hole in the bond terminal upon detonation of the blank car- 
tridge thereby expanding the bond terminal into close electrical 
contact with the rail. Generally similar apparatus is shown in 
Mead patent No. 1286381, granted December 3, 1918, except 
that the explosive charge is utilized to expand the bond termi- 
nal directly. 

Temple patent No. 2038913, issued April 28, 1936, discloses 
an improved rail-bonding method and apparatus in which a 
pointed pin is explosively driven into a bond terminal to ex- 
pand it into intimate electrical contact with the web of the rail. 
Generally similar mechanism is shown in Pipes patent No. 
2045333, issued June 23, 1936. In Febrey patent No, 2050047, 
granted August 4, 1936, a pointed pin is explosively driven 


through a flat bond terminal into the side of the rail head. 


Rouverers, HAMMERS, ETC.—A number of patents located in this 
field show some kind of an engine for driving working tools. 
Most of the patents employ internal-combustion engines which 
use gasoline or other liquid for fuel. The first patent in the 
group employing a solid explosive is Hardy patent No. 178925, 
issued June 20, 1876. This patent discloses a gun having a rotary 
magazine for receiving the powder charges and a barrel which 
slidably carries a plunger adapted to be driven toward the end 
of the barrel by the detonation of a powder charge and against 
a spring which, through suitable ratchet mechanism, functions 
to store the energy of the explosion until needed. 

Kiely patent No. 975136, issued November 8, 1910, discloses 
an air compressor in which the compressing pistons are driven 
by what the inventor terms “percussion powder balls” which 
are fed from suitable magazines into the explosion chamber of 
the engine and are exploded by the percussion of the piston 
reciprocably mounted in the engine cylinder. 

Smith patent No. 1466968, granted September 4, 1923, shows 
a riveting hammer substantially in the form of a pistol and in 
cluding a piston slidably received in the barrel of the pistol and 
formed with a rivet-engaging die at the end of the piston remote 
from the breech of the pistol. The breech of the pistol re- 
movably receives a blank cartridge which is detonated by a 
suitable trigger mechanism. 

Sup SALVAGE.—On December 17, 1918, V. V. Messer was 
granted patent No, 1288107 which discloses a mechanism com- 
prising a barrel and a piston slidably received within the barrel 
and formed with a barbed piercing end. The barrel carries an 
explosive charge behind the piston which can be detonated by 
suitable mechanism to drive the piston out of the barrel and the 
barbed end through the side of a sunken vessel. The entire 
mechanism is adapted to be supported by cables from the sur- 
face of the water and once the device has been fired to pierce 
the side of a vessel the supporting cables serve as means to 
A plurality of the devices ordinarily 
ship- 


raise the sunken vessel. 


should be employed, according to the inventor, in a 
salvaging operation. 

Miller patent No. 1388363, issued August 23, 1921, shows a 
structure generally similar to that just described but including 
electromagnets for holding the gun barrel against the side of 
the vessel during the piercing operation. The barrel in the 
Miller patent is held at substantially right angles to the side of 
the vessel by the electromagnets and carries a projectile which 
is driven by the detonation of a powder charge through an 
apertured lifting bracket positioned between the end of the 
barrel and the side of the vessel so that the projectile secures 
the lifting bracket to the side of the vessel. The barrel can be 
removed and used in another operation. 

McGill patent No. 1393894, issued October 18, 1921, shows 
ship-salvage mechanism quite similar to Miller’s in that the gun 
barrel is held at right angles to the side of the sunken vessel by 


electromagnets and explosive means are used to drive a pro- 
jectile through the side of the ship. A chain connected to the 


projectile provides means for raising the vessel. 


W ELL-CASING TooLs.—In the art of earth drilling, explosives 
long have been well known for bringing in a well. Exploding 
nitroglycerin in the bottom of the well is a means often used 
for this purpose. Typical patents showing apparatus of this 
type are Mosher patent No. 1296836, granted March 11, 1919, 
and Hill patent No. 1560815, granted November 10, 1925. Ex- 
plosives also have been used for other purposes as, for example, 
to clean a well strainer as shown in Nickerson patent No. 
1275462, issued August 13, 1918, and Tilbury patent No. 2043340, 
issued June 9, 1936, 

A particularly interesting use of explosives is found in the 
piercing of oil-well casing by suitable guns so that different oil 
strata in the cased well can be tapped. It is the present practice 
to case an oil well with steel casing from the top to the bottom 
of the well, which may be several miles below the surface. In 
searching for a particularly large oil pocket, certain thinner 
layers of oil sand struck before the well has gone its full depth 
may be cased off and later found desirable to tap if the main 
pocket is not struck, or if it is struck and becomes exhausted. 
Heretofore mechanical casing perforators of the type shown in 
Mack patent No. 724904, issued April 7, 1903, were employed 
for piercing the casing wall. These mechanical perforators in- 
cluded horizontally positioned pointed pins slidably received in 
a tool which could be lowered into the well and which pins 
were driven outwardly to pierce the sides of the casing by a 
wedge which could be driven down between the pointed pins 
carried by the tool. 

On April 27, 1926, S. W. Mims, of Los Angeles, Calif., was 
granted patent No. 1582184, which discloses an explosively 
actuated casing-piercing tool. 
body and pointed pins mounted on slides for horizontal move- 


The apparatus comprises a steel 
ment. Pistons having an explosive powder charge are received 
between the pins so that upon detonation of the powder charge 
by an electric cable extending to the top of the well the pointed 
pins are driven outwardly to pierce the casing walls. This 
patent contains relatively broad claims to explosively piercing 
the casing walls of a well. 

Since the first Mims patent, a considerable number of patents 
have issued on improvements and refinements of this apparatus 
including electric firing controls for effecting a particular style 
of piercing and means for insuring the operation of the tool 
under the relatively high pressures experienced in an oil well. 
These patents include: 

Rembert No. 1,835,722, issued December 8, 1931 

Walker No. 1,951,638, issued March 20, 1934 

Prikel No. 2,022,976, issued December 3, 1935 

Prikel No. 2,026,061, issued December 31, 1935 
9 


Wells No. 2,029,454, issued February 4, 1936 
Haines No. 2,029,478, issued February 4, 1936 
Lane No. 2,029,490, issued February 4, 1936 
Wells No. 2,033, 562, issued March 10, 1936 
Ridley No. 2,041,209, issued May 19, 1936 
Johnston No. 2,048,451, issued July 21, 1936 
Lane No. 2,062,974, issued December 1, 1936 


\s indicated above, the ordnance engineer may be given a 
particular and a peculiar problem in determining the powder 
necessary to drive a half-inch piercing pin through one, two, or 
three thicknesses of oil-well casing averaging between one- 
quarter and three-eighths of an inch in radial thickness and made 
from high-grade steel containing carbon between one-half to two 
per cent and perhaps traces of molybdenum and other alloy- 
forming materials. The oil-well casings may or may not be 
backed with several inches of concrete, and the projectile may 
have to be fired into water or sludge standing in the well to the 
depth of 10,000 feet or more. Thus tremendous pressures op- 


pose the discharge of the projectile from the gun. 
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It is claimed that these problems have been met by first re 








tarding the projectile against movement in the relatively short 
barrels necessarily provided until the full force of the detonated 
powder charge has been utilized. This feature has been dis 
7 R | V A T E cussed heretofore in conjunction with other types of explosively) 

actuated tools. Certain patented devices likewise have been pro 


posed so that the projectiles can be fired against the relatively 
high fluid pressure and possess sufficient velocity to pierce the 
O P| N | O N casing or casings and the supporting cement. Two of thes 
patents are of particular interest and will now be discussed 


\ ELLS patent No. 2029454, issued February 4, 1936, considers 


It’s our private opinion that nothing is too good 
the effect of firing a projectile into a fluid pressure of many 


for the Army. ... Or for the “army” of 
hundreds of pounds per square inch. Wells provides an inverted 


cup-shaped hood at the bottom of his gun which, when lowered 
into the fluid contained in the well, traps a given amount of air 
at the top of the hood. When the projectile is fired out into the 
liquid, which is ordinarily a noncompressible fluid, the trap acts 


truck, tractor and bus operators of the nation. 
That’s why Timken Axles can be depended on 
to “stand the gaff,’”’ whether it’s on routine jobs 
or emergency operations over rough terrain. 
Timken “enlisted”’ with the automotive industry 
37 years ago, and ever since has been engineering as a cushion to permit the passage of the projectile through thx 
and building the finest axles it is possible to Huid and no displacement surge of the fluid to the top of the 
well is caused by the projectile or the powder gases. 


manufacture. It took constant improvement to 
Haines patent No. 2029478, issued February 4, 1936, relates 


keep pace with new models and new develop- 
ments in the industry. And it takes expert en- to the same problem and discloses a gun having a chamber at 


gineering, constantly expanding facilities and a its lowermost portion which contains a gas, such as soliditied 


determined policy of ‘‘nothing but the best’’ to CO,, which bubbles out into the fluid up along the gun and past 
fulfill our statement that “nothing is too good the muzzle ends of the projectile-carrying barrels. Hence, as 
for the Army.” Timken finds it pays! stated by the inventor, when the projectiles are fired into the 


fluid and on into the casing wall they do not displace the tluid 
except to compress certain of the bubbles around the projectile 
TIMKEN and Explosives also are used to take cores or samples from wells 
so that the particular strata and character of the earth reached 
by the well can be determined readily by an inspection and 
WISCONSIN AXLES chemical analysis of the cores or samples taken and raised to the 
top of the well. Apparatus of this type is shown in Lannister 
patent No. 1955166, issued April 17, 1934, DeMaris patent No 
2003345, issued June 4, 1935, and Lane patent No, 2029491, is 
ONS, sued February 4, 1936. 
To Fees epee eee for breaking collars of coe or drill pipe 
ino YY which permits the upper portions to be salvaged when the 
uy lower portions of the casing string or drill pipe are locked in 


the well are shown in Greene patent No. 1641483, issued 5S 





wep 
tember 6, 1927, Spencer patent No. 2037938, issued April 21, 
1936, and Wells patent No. 2037955. In the last two patents, 


THE TIMKEN-DETROIT AXLE projectiles are driven horizontally out through a collar con 


necting the casing or drill pipe together so that the collar is 


COMPANY split and the casing or pipe can be pulled apart. 


. . . R \ . - _ . y . . . on Pe . ; : < . , Si\ e 
Detroit, Michigan From the foregoing it will be reco nized that olid explo ive 

have been utilized in many relations, ordinarily within the last 

few years, to perform useful work. The tremendous energy per 


WISCONSIN AXLE DIVISION unit of weight of explosive has particularly adapted it as a 


SO ‘e of powe fo rts > TOO!S. i 1: OOo 19 2 as li 
OSHKOSH, WISCONSIN urce of power for portable tools. With a tool weighing as lit 


tle as 5 pounds, an operator instantaneously can establish a 
pressure of up to 50,000 pounds per square inch to drive a 
xt pointed pin through superimposed plates, to compress a sleeve 
around the ends of a cable, pipe, or other similar element, and 
many other related working operations. 

It is hoped that this article will serve not only to inform 


THE TIMKEN-SILENT AUTOMATIC ordnance engineers as to the practical uses to which explosive 


tools have been put, but also that perhaps it will serve to sug 


COMPANY gest a practical solution to some particular problem. Certain 


time-consuming repair jobs now made with heavy hydraulic and 


A Subsidiary 


screw tools perhaps may be performed more expeditiously by 


: — > ne described in this discussion. 
Timken-Silent Automatic Oil Burners the new power tools described in this disc > 





Timken-Silent Automatic Oil Boilers 
Timken Transfer Water Heaters If any article in this issue would be of interest to a 
friend, send his name and address to the Editorial Offices 


and a complimentary copy will be forwarded to him. 
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An AMERICAN HenrirTacE, Part II 


By Lieut. Cot, Carvin Gopparp, Ord. Res 


UNLIKE the Hunt projectiles (lig. 5), those described by 
Buchel in his patent (U. S. No. 6136), were constructed as fol- 
lows: “The cartridges are formed 
by depositing a sufficient quantity 
of powder in a paper tube, and then 
placing a percussion cap on top, and 
over all attaching the ball.’’ One is 
illustrated in Fig. 2, which shows 
it to be similar in design to the 





German needle-gun cartridge then 
é a receiving so much attention — the 
Fic. 5. Tue Hunt priming element being attached to 
SELF-PROPELLING the rear end of the bullet ahead of 
Proj ECTILE the powder. The firing mechanism, 
CALIBER .54 like that of the needle gun, consisted 
of a slender, filiform pin, which 


(Note thin side walls pierced the bottom of the paper 


ra Brag cartridge case, passed through the 
powder charge, and detonated the 
primer by crushing it against the base of the bullet. 

Hunt assigned the patent rights on his rifle in toto to one 
Creore¢ \ 


the self propelling 


\rrowsmith of New York, as he did those covering 
projectiles employed in it. But it is ques- 
tionable whether this piece ever was produced commercially 
since but a few months later Arrowsmith appeared again as 
assignee for an inventor, whose name in this instance was Lewis 
Jennings and whose patent, issued on Christmas Day 1849, 
covers a lever-operated, tubular magazine repeating rifle (Fig. 
6: from U. S. patent No. 6973). This arm was an improvement 
on Hunt's in that the manipulation of a single element sufficed to 
shift a cartridge from magazine to carrier and from carrier to 
chamber, at the same time withdrawing a percussion pill from 
the primer magazine and transierring it to the firing position. 

The mechanism of this arm, like that of Buchel’s, was plainly 
hoth fragile and complex. | have not been able to ascertain 
whether it ever was manufactured in quantity as a repeater, 


although single-shot specimens are not uncommon. 
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Fic. 6, JENNiNGs’ Macazine RiFe, 1849 


No PowER Loss 
TURNS + 





LETRAC Crawler Tractors 

waste no power on turns. 
Just as on a straight-away the 
Cletrac engine drives both tracks 
on turns. Each track is getting 
its share of engine power, but, 
by means of Cletrac’s exclusive 
Controlled Differential Steering, 
the outside track is driven 
through a stepped-up gear ratio 
which increases its speed and 
turns the tractor. This steer- 
ing method eliminates the de- 
structive effects of inertia and 
assures full power at all times. 

















THE CLEVELAND TRACTOR CO. 
Cleveland, Ohio 


Clip gy. te 


CRAW LE. @ 8°97. Uen 0) 53 

















ORDNANCE 


VoL. XVIII. No. 108 




















byro-Lompasses 
byro-Pilots 


Military and Commercial 
High-Intensity Searchlights 


Anti-Aircraft 
Fire Control Equipment 


Hudder Indicators 
Salinity Indicators 


byro-Horizons 


Directional byros 


byropilots 
for Automatic Flying 


oPERRY 
GYROSCOPE COMPANY 


INCORPORATED 


BROOKLYN - NEW YORK 





Fic. 7. FIREARMS OF THE 1850's 


Top: Smith & Wesson caliber .36 repeating pistol. 
Bottom: Jennings caliber .54 single-shot rifle. 


In these, the cartridge is introduced through the gate G in the 
right side of the receiver (Fig. 7), the ring of the trigger bar, a 
reciprocating movement of which loads and primes the piece, 
being in the forward position and the hammer cocked. Dropping 
into a recess just ahead of the bolt face, it is carried into the 
chamber when the finger ring is drawn to the rear—a rack-and- 
pinion mechanism advancing the bolt as the trigger bar is re- 
tracted. After the bolt is fully advanced and locked, additional 
rearward traction on the ring trips the sear and discharges the 
piece. The specimen illustrated has a 26-inch round barrel, is 
approximately caliber .54, has seven narrow rifling grooves, 
right-hand twist, and weighs 8'% pounds. On the left side of the 
receiver is found the stamping: “Patent 1849—C. P. Dixon 
\gent—New York.” 

It would appear that the firm of Robbins & Lawrence (later 
Lamson & Goodnow) of Windsor, Vt., prolific makers of many 
varieties of firearms during several decades of the nineteenth 
century, undertook to manufacture the Jennings rifle, and that 
one Horace Smith of Norwich, Conn., later to achieve world- 
wide fame as one of the founders of the firm of Smith & Wesson, 
was of their company. At any rate, he patented on August 26, 
1851, an improved tubular-magazine, lever-operated firearm 
(Fig. 8: from U. S. patent No. 8317). This was fitted with a 
reservoir for percussion pills and a device to feed one of these 
mechanically with each manipulation of the lever. 

Once embarked upon the development of such a mechanism, 
Smith resolved to experiment further. The separate priming was 

































































Fic. 8. Horace SmituH’s MAGAZINE RIFLE, 1851 


bothersome. Could not a cartridge embodying its own priming 
element be developed? Throwing in his fortunes with Daniel 
B. Wesson, also of Norwich, together they patented, on August 
8, 1854, the inside-primed, center-fire, metallic cartridge shown 
in Fig. 9 (from U. S. patent No. 11496). 
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Fic. 9. SMITH & Wesson’s MeTALLIc Cartripce, 1854 


On February 14th of the same year, these inventors had been 
granted a patent on a repeating pistol (Fig. 10: from U. S. 
patent No. 10535) which subsequently was to be known as the 
“Volcanic.” This was intended originally to employ either car 
tridges made up as indicated in Fig. 9, or perhaps a rim-fire 
prototype of these, for in the second paragraph of the specifica 
tion of their letters patent the inventors refer to “a side view 
of the kind of cartridge to be used therein. ... This... has its 
case of thin copper, and a projecting bottom that contains the 
percussion powder, the ball being inserted in the other end or 
top of the case.” (Inasmuch as the figure does not show the 
cartridge in section it is impossible to be certain as to whether 
it was of center-fire or rim-fire design. ) 

Study of Fig. 10 will reveal the fact that, by the introduction 
of the two toggle joints designated therein by the letters V and 
QO, Smith & Wesson established a characteristic which con- 
tinued for the next thirty-odd years to be a basic feature of the 
vast majority of lever-action tube-magazine repeating weapons 
produced during that period. Another new departure, as out 
lined in their claims, was: “The arrangement and application of 
the percussion hammer with respect to the breech-slide // [| Fig. 
10] and the trigger-guard lever, so that the hammer may be 
moved and set to full cock by the pressure or back action of 
the slide induced by the action of the trigger-guard lever . . .” 
Thus did they tinally develop an arm which was self-cocking as 
well as self-loading. 

But despite the inclusion in the patent drawings of one which 
represented a conventional metallic cartridge, and reference 
thereto in the specifications, it would appear that difficulty was 
encountered in producing a satisfactory type. The Volcanic 
pistols marketed by Smith & Wesson (Fig. 7) in Norwich from 
1854 to 1855 all were designed to handle, not ammunition of this 
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Fic. 10. SMITH & Wesson’s REPEATING PisToL, 1854 


variety, but a self-propelling projectile akin to Hunt's except 
that it embodied its own priming element in the base cap which 
sealed the powder charge (Fig. 11: from U. S. patent No. 
14147). The patent upon this was issued them on January 22, 


1856, more than a year after its actual adoption for use in the 
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arms they were then manufacturing 
in their home city. Loaded and un- 
loaded specimens of caliber .36 Vol 
canic projectiles from the author’s 
collection are shown in Fig. 12. A 


side view of the self-propelling pro 





jectile used in the Smith & Wesson 











caliber .36 repeating pistol appears 
. . 7 i. 
at the bottom of the illustration. In Fic. 11, SMitH & WEs 


SON’S SELF-PROPELLING 


the center is a base view of the same 
projectile, loaded and capped, and at CARTRIDGE, 1856 
the top it is shown with the cap and 

powder removed. (Note the deep base cavity of the projectile 
in the illustration below.) 

| have been told that the failure of the founders of that firm 
to develop the Volcanic mechanism for a metallic cartridge 
rather than for the self-propelled affair which proved so futile, 
was due to the fact that they were induced to sell the patents on 
this mechanism to the Volcanic Arms Company of New Haven, 
Conn., Wesson going to New Haven as superintendent of the 
new plant. He was all for adapting the weapon to a metallic 
cartridge, but a gentleman who was a heavy stockholder in the 
firm insisted that the self-propelled bullet be employed instead, 
since he had developed it. (lf this be so, why was the patent on 
this design issued to Smith & Wesson? \uTHOR.) He spoke 
with so much authority that the metallic-cartridge idea was 
dropped. Wesson became so disgusted with the situation that he 
resigned, at the same time signing an agreement never again to 
engage in the production of magazine arms. 

The sale of the Volcanic patents, and Wesson’s entry into the 
agreement just mentioned, had a profound effect upon the for 
tunes and destinies of the firm. Had neither of these events 
taken place, the name of Smith & Wesson would have attached 
forevermore to weapons of the lever-action, tube-magazine type 
and the transition from handgun to shoulder weapon would have 
under their 


been completed sponsorship rather than that of 


others. Moreover, Oliver Winchester very possibly would have 
rounded out his days manutacturng shirts, with never a thought 
of lever-action repeaters. 

The self-propelling bullet had many defects. The hollow base 
could not possibly hold a charge of powder adequate to pro 
duce effective velocities and energies. Proper obturation was 
impossible, and the projectiles had the unfortunate tendency to 
“oo off,” a whole magazine load at a time, at moments most 
unpropitious, A tine mechanism had been 
evolved, but faulty ammunition caused it 
to fall dismally short of developing its 
potentialities to the fullest. (Concluded. ) 

( All weapons and cartridges illustrated 


are from the author’s personal collection. 





Drawings are reproduced from various 
U.S. letters patent. 
Lieut. John H. 
Metropolitan Police Department, Wash 


Photographs are by 


Fowler, arms expert, 





ington, D. C. In response to inquiries 
received recently, readers are advised 
that a few reprints of Colonel Goddard's 
series of articles on “Proof Tests and 
Proof Marks” are still available. This 





series of five articles was published in 
ARMY ORDNANCE several years ago and 


later was reprinted in pamphlet form. r Vv 
: ° . : . *IG. a OLCANIC 
[It is profusely illustrated with drawings = t2 . 
of several hundred proof marks. Stu PROJECTILES, 


have said that CALIBER .36 


subject 
work is the 


In order that disappointments 


dents of this 


Colonel Goddard's most 
complete and accurate extant. 
may be minimized, readers are reminded that the supply is small 
and soon will be exhausted. The price of the series is $3 post 


paid. Inquiries should be addressed to the Editorial Offices.—Eb. ) 
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“EUROPE IN ARMS” 


THE Epiror: 
Human frailty is obviously bound to produce a certain number 
sometimes make nonsense of 


article on Liddell Hart's 


of misprints. But alas these can 


an entire passage, as is the case in my 


hook “Europe in Arms” in your March-April number. 
In the third paragraph from the top of the right-hand column 


“Here the Moltke, 


went even further than Clausewitz in 


of your page 271 you have: elder noting the 


effect of modern firearms, 


emphasizing the greater strength of the offensive in contradiction 


to men like Von der Goltz and Foch who could see nothing in 
war except successful assaults.” This is precisely the contrary 
to what Moltke said and therefore to what | wrote—or should 


have written. Whose fault it was is unimportant. But in order 
that the passage may make sense, please inform your readers 
that the sentence should read: went even further 
than Clausewitz in emphasizing the greater strength of the 


defensive a 
HorrMaNn NICKERSON. 
Island. 


Oyster Bay, Long 


“MINIGUNS” 
Tue Epitror: 


| realize you do not take responsibility for the statements made 


in your articles, but the writer was much surprised to find a 
statement under “Professional Notes” in the January-February 
issue Of ARMY ORDNANCE in the Stier article on “Miniguns” to 
the effect that “there is no caliber .22 American automatic pistol 
with an exposed hammer available at this writing.” 

The writer, on the contrary, was of the opinion that the Colt 
‘Ace” fully answered this description and met, to say the least, 
with the approval of Army authorities as an alternative practice 
gun for the .45—a matter with which any Army officer, and 
particularly anyone connected with Ordnance should be fully 


conversant. 
| ri’ yl ably 
slight to 


this is not at all material, but the writer did hate to 


see this what he considers the sweetest gun on the 


market today. 
Harowp K. 
Vajyor T.A.G.D. 


P ARSONS, 
Res. 


Cincinnati, Ohio. 


Major Parsons overlooks the fact that the article referred to 


is devoted to “miniguns” to the exclusion of man-sized weapons. 
The statement is correct that no American pistol in caliber .22 
with exposed hammer is available. There is not a single Amer- 


Obviously the 
Colt “Ace” 
never 


ican .22 automatic of light sporting type so made. 
to such weapons as the 
“minigun” that 
Army .45 


high opinion of 


statement does not apply 


from a one 
“Ace” is the 
Major 


an opinion shared by many 


removed 
The 
Despite 


which is so far 


thinks of it as such. automatic 


for a .22. 


chambered Parsons’ 
the “Ace” the 


as published in ARMY ORDNANCE still stands as correct. 


original statement 
EDITOR. 





CUMULATIVE INDEX TO ARMY ORDNANCE 


The cumulative card-size index to ARMY ORDNANCE, 


XVII, 


especially for the 


This index is prepared 
The this 


Inquiries 


Volume is now available. 


use of libraries. cost of 


supplement is $1.50. should be 


to the 


annual 


addressed Editorial Offices. 
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fastest selling 
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#,mer scoop, piledriver. Shovel » 
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at 45° has maximum cutting 
radius 20'3"’, clear dumping height £ 
126", working weight 16,200 lbs. 
Propelling speeds to 41/2 m.p.h. 
available. Crane rating at 10° 
radius 7,000 lbs. Dragline and 
clamshell usually use %-yd. 
bucket and 28’ boom. 
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T HE six “Flying Fortresses” of the Army Air Corps on their 
good-will flight to South America under the command of Col. 
Robert Olds made aviation history with their record of 5116 
miles and an average speed of 187 miles an hour on the south 
ern flight and 5916 miles and 181 miles an hour on the northern 
engines with their 2-speed superchargers 
high 


trip. The “Cyclone” 


proved especially satisfactory both for take-offs and 
altitude flying. 

Speaking before the House Naval 
Adm. Arthur B. Cook, U.S.N., 


Aéronautics, stated that the offensive mission of the naval air 


\ffairs Committee, Rear 
Chief of the Bureau of 
force is not to attempt to sink enemy battleships but to injure 
them so seriously that the American fleet will have the super 
iority. Speaking of the relative power of aircraft and battle 
ships, Admiral Cook said it would require 450 airplanes to equal 
the fire power of one battleship; to match the fire power of 
15 battleships would require 6740 airplanes. Replacing battle- 


ships every twenty-six years and aircraft every eight years 
would put the cost of the ships at about one billion dollars and 
that of that amount. The 


great need of the Navy he asserted, is more patrol planes and 


the aircraft at about seven times 


aircraft tenders. 


In REPORTING the annual bill for the Department of the 
Interior, the House Appropriations Committee recommended that 
the Department continue the study of domestic strategic minerals 
and raw materials with a view to developing domestic sources 
of such materials for use in the event of war. The Interior De- 
partment has been engaged in research for the development 
of domestic manganese. Adm. W. G. testified 
before the House Naval Affairs Committee that experiments 
for reducing low-grade manganese for use in steel manufacture 


Rear ] Ju Bose 


are promising. 

The Navy Department has granted permission for use of the 
naval airship facilities at Lakehurst, N. J., and at Miami, Fla., 
by the German airship LZ-130 during a series of approximately 
eighteen round trips between the United States and Europe or 
South America during 1938. 

Circulars have been issued to aircraft manufacturers by the 
Air Corps Matériel Division, Wright Field, Ohio, inviting bids 
on a 2-engine attack bomber. This plane is a new type for the 
Air Corps and is to be especially for attack and light bombing 
purposes. The bids were to be based on quantities of from 1 to 
500 in increments of 10. 

In his supplemental estimates for the 
recommended $8,800,000 for antiaircraft matériel, $6,080,000 for 


Army, the President 
gages, dies and other aids to manufacture of Army materiel, and 
$2,000,000 for making up deficiencies in ammunition. Of the 
additional funds, the sum of $14,172,062 was for the Ordnance 
Department of the Army. 

As a demonstration to the students of the Army Industrial 
College, the American Telephone and Telegraph Company ar 
ranged a teletypewriter conference between representatives of 
the Army supply agencies in Washington and officers dealing 
with procurement-planning New York, 
Philadelphia, Pittsburgh, Detroit, and Chicago. The conference 
demonstrated the applicability of the system to war-time man- 


problems in Boston, 


agement of the Army’s procurement program. 


EXPERIMENTS on wing construction extending over five 
years have resulted in the installation of a stainless-steel wing 
on an observation amphibian airplane at the Air Corps Matériel 
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Ohio. The 
inadequate 


Wright Field, 
were 


\ir Corps long has realized 
stand- 


Division, 


that wood wings from a maintenance 


point as the wooden joints loosened under high humidity con- 


ditions and were a weak feature in other respects. Duralumin, 


although of sufficient strength and lightness, was eliminated 


from consideration because of its high corrosion characteristics 


in sea air or water. The stainless-steel wing was adopted for 


trial after testing specimens by immersion in tide water and also 


by exposure to the elements for more than two years. Static 


tests and vibratory load tests also were used. The steel wing 


wood wing but it is designed 
low angle of attack load factor and 
flight load factor than the 


The wing does not require paint or other finish. 


is four pounds heavier than the 


for a fifty per cent greater 


a twenty per cent greater inverted 


wood wing. 


Recent amendments to the Civil Air Regulations, describe air 


space reservations as the airspace located vertically above an 


area on the surface of the land or water designated and set 


apart by an executive order of the President or by a State for 


purposes of national defense or for other governmental purposes. 
The following airspace reservations at ordnance establishments, 
among others, have been set apart by order of the President: 
\berdeen Proving Ground, portions of the Fort Hoyle and the 
reservations, Md.; Picatinny Ar- 


Edgewood Arsenal military 


Dover, N. J., Savanna, Ill.; 
Wingate Ord 


Ordnance 


Savanna Ordnance Devot, 
Nansemond Ordnance Depot, Portsmouth, Va.:; 


Gallup, N. Mex., 


Leon Springs, Tex. 


senal, 


nance Depot, and Camp Stanley 


Reservatic mn, 
May, 


provides : 


The “war-profits” bill, introduced by Representative 
Military 


attempt to 


chairman of the House \ffairs Committee, 
(1) Price 
(2) Control 


Treasury 


fixing in an limit war-time inflation; 


over industry in war; (3) A directive to the 
Department to prepare war-profit tax legislation; 


(4) Universal service of man power in war. 
offered to the 
Walsh, 


would 


appropriation bill by 
Naval A ffairs 
reservists. The 


\n amendment naval 


Senator David I. chairman of the Senate 


Committee, award a medal to naval 


medal would he similar to the good-conduct award authorized 


for enlisted personnel of the Navy. 


THE Senate subcommittee on appropriations has recommended 


an increase of approximately $40,000,000 in the Army Appropria- 
tions Bill which, if adopted, will provide for outlays of about 
$490,000,000 for the fiscal year beginning July Ist. It is expected 
that much of the additional funds will go for coast and harbor 
Malin Craig, Chief of Staff, 
anticipated that the demand for 
artillery in an emergency will be enormous.” 


defenses. Gen. told the subcom- 


mittee: “It is antiaircraft 
Our present stocks 
are inadequate, he said. At this writing action has not been 
taken by the 
the Senate has approved it. 

Maj. George A, Infantry, 
out that developments in Spain have that 
regiments need available at all times a powerful antitank gun. 
\t the 


caliber .50 


House of Representatives on this matter although 
Chief of 
indicated 


Gen. Lynch, has pointed 


infantry 


using the 
still 
foreign armies. 


time the infantry of our Army is 
antitank 


tanks used in 


present 


machine gun as an weapon. It is 


effective against many types of 


However a more powerful antitank gun for infantry use now 
is being developed and a pilot model is expected to be available 
soon. “The requirement for this weapon is so essential,” says 


General Lynch, “that it should be given the highest priority in 
rearmament.” 
“Rifle, U. S., 


as standard equipment to replace 


infantry items of 


rifle 


the procurement of 


The semiautomatic designated caliber 


30, M1,” has been adopted 


the 1903 Springfield. Tests to date have proved the new weapon 


satisfactory. Its fire power is approximately 2% times that of 
the single-shot rifle. It is gas-operated, air-cooled, weighs ap 
proximately nine pounds and fires clips of eight rounds each. 


\bout 7540 of these rifles are being produced at the present time 


from funds appropriated during the past three fiscal years. 





83 YEARS OF STEEL MAKING 





ATED SHAPES 


FABRIC 


In 1855, Henry Disston melted the first crucible saw steel ever 
made in America. His achievement was the work of the pioneer. 
In 1906, the first electric steel of crucible quality ever made in 
America was poured in the Disston plant—another great pioneer- 
ing step in the manufacture of steel 
Today, Disston enjoys an enviable reputation as a manufacturer 
of high-grade tool steels—steels formulated for special purposes 
and manufactured under closest laboratory control in melting, 
rolling, heat treating and testing 

For a number of years, Henry Disston & Sons, Inc. has manu- 
factured Light Armor Plate for both military and civil purposes. 
The Company’s wide experience in manufacturing steel enables 
Disston to produce this light armor plate cut to shape, formed, 

drilled, heat-treated and ready for quick and accurate assembly. 

For further particulars, write: 


HENRY DISSTON & SONS, INC. 
Philadelphia, U.S.A. 








MAKE 


REPUBLIC: 








YOUR SOURCE OF SUPPLY FOR 
Steels and Steel Products of Every Type 


Bars and Shapes—Flat and Corrugated, Black, Gal- 
vanized and Galvannealed Sheets—Roofing and Siding— 
Strip—Plates—Tin Plate—Butt Weld, Lap Weld and 
Electric Weld Pipe—Casing—Tubing—Conduit—Boiler 
and Condenser Tubes—Corrugated Metal Pipe, Sectional 
Plate Pipe and Arches—Wire—Wire Fencing—Fence 
Posts—Nails and Staples—Spikes—Bolts, Nuts, Rivets, 
Wire Rope Clips and Turnbuckles. 

. * * 

Available in Carbon and Alloy Steels, High Tensile 
Steels, Rust-Resisting Toncan Copper Molybdenum Iron, 
Enduro Stainless and Heat-Resisting Steels. 


Republic Steel 


CORPORATION 


GENERAL OFFICES:-:-:CLEVELAND, OHIO 




















ARMY ORDNANCE 


Voi. XVIII, No. 108 








YORK SAFE AND 
LOCK COMPANY 


Manufacturers of 


Bank and Safe Deposit Vaults 
Fire and Burglar Proof Safes, etc. 


Special high precision Ordnance and Marine 
Work of all kinds 


WE ARMOR ANY TYPE 
OF AUTOMOBILE 


Factory and Principal Office 
YORK, PA. 


BRANCHES 


Chicago 
Detroit 


Washington 
New York 


Baltimore Cleveland 
Boston Los Angeles 
Philadelphia Pittsburgh 
Seattle Montreal 
Pottsville Honolulu 
St. Louis Paris 

San Francisco Havana 
New Haven Tokyo 
Houston Shanghai 






























MACHINES THAT ENDURE 


ROLL ON TIMKEN BEARINGS 


You'll find Timken Tapered 
Roller Bearings on the 
really tough jobs every- 
where because they EN- 
DURE. For example: 
Timken Bearings carry the 
terrific loads handled by the 
world’s largest power shovel; 
in fact, throughout the entire 
construction field—an activity 
in which machinery takes the 
roughest punishment imagin- 
able — you will find Timken 
the dominant bearing. This 
same Timken supremacy holds 
true throughout ALL industry. 


Such striking evidence must 
make you see the downright 
economy of insisting on 
Timken Bearings when buying 
power shovels, excavators, 
graders, wagons, tractors, con- 
crete mixers, pavers, pumps, 
compressors—and all kinds of 
construction machinery. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


TIMKEN *:? BEARINGS 
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Tue Catssons Rott. By Hanson W. Baldwin. New York: 


Alfred A. Knopf. 1938. $2.50. 


Mr. HANSON W. BALDWIN is a modern Horatio who 
answers the question: 
“And why such daily cast of brazen cannon 
\nd foreign mart for implements of war?” 
The why of this grim business of European rearmament, how 
We 


many, and how effective are these new guns, ships, and planes. 


ever, is not enough, want to know of what kinds, how 


Mr. Baldwin, a graduate of the Naval Academy and the military 
The New York 


dinarily well qualified to satisfy our curiosity. In this book he 


and naval correspondent of Times, is extraor 


submits detailed information about arms and men gained by 


personal observation in the countries of Europe. He must he 


given a high rating for this military intelligence report on the 


materiel and organization of the armies, navies and air forces 


of Europe. It is authoritative, apparently accurate, and cer 


tainly well and lucidly presented. 

Following the description of material preparation for war 
in all the great and small nations of Europe, Mr. Baldwin looks 
the 


wars in Europe, and ultimately considers the nature « 


into general strategic moves at the outbreak of possibl 


f the next 


war. His conclusions from the lessons of Ethiopia and Spain are 
that “the defense, as a matter of fact, has the edge on the of 
fense; the tank has been debunked, although not dishonored, and 
Spain has tended to show that wars cannot be won in the air.” 

Particularly noteworthy is the large amount of space de 
voted to those preliminary steps which come under the heading 
of “Industrial Mobilization”. 

The striving for bigger and hetter armaments in Europe today 
cannot be a matter of indifference to the people of this country. 
We must keep in contact with these quantitative and qualitative 
developments, for they have far more than a purely platonic in 
terest for us. No better book than Mr. Baldwin's is available to 
tell us what Europe is buying with its expenditure of $20,000 a 
minute for armaments “and probably another $10,000 or more 


is a book 


you need these days at the breakfast table so that when you 


every sixty seconds for indirect tribute to Mars.” It 


open your newspaper to see who is doing what to whom you can 
learn in a few moments /ow it is probably being done and with 
what. D. A. 
ENGLIsH Pistots AND Revotvers. By J. N. George. Onslow 
County, N. C.: Small Arms Technical Publishing Com 


pany. $4.00. 


Tus volume, latest product of Samworth’s press, is advertised 


as the “First title in a new series of textbooks—specialized 
volumes of technical and historical nature designed to appeal 
either to firearms collectors or shooting men.” 

If the present example may be accepted as representative of 
for 


the 


some rare 


all-too 


those to follow, then the arms enthusiast is in 
treats. The falls the 
infrequent historical work on weapons exemplified by Sawyer’s 
Pollard’s “Book of 


within category of 


hook 
series on “Firearms In American History,” 
the Pistol,” and the like. 

But while the passage of the vears has revealed a multiplicity 
of errors in the works of both authors just named, a chapter or 
two of George’s book will convince the reader that here is the 
considered and painstaking effort of an unusually well informed 
student of his subject—one likely to withstand, almost unaltered, 


the acid test of time. 
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Divided into twelve chapters which follow a general chronol 
ogical order from the English arms of the seventeenth century 
to the British hand weapons of today, the various epochs in 
the development of these instruments are skillfully and pleasingly 
described. To this reviewer at least, the work possesses the 
interest of an exciting novel rather than the dryness of the 
textbook it really is. 

The blatant exponent of “America first” who is firmly con 
vinced that one Samuel Colt “invented” the revolver, will (or 
should) be somewhat taken aback by George's description of 
a very workable, single-action, flintlock revolver “in which the 
cylinder is mechanically rotated by the act of cocking the lock,” 
dated about 1650 and now located in the Museum of the Royal 
United Service Institution, Whitehall, London. Although the 
veriest tyro in the study of weapons knows that /and-rotated 
revolving cylinder pieces date back to the matchlock period and 
beyond, there is a widespread impression, even among fairly 
well informed persons, that Colt was the first to rotate a 
revolver cylinder by mechanical means. This and many another 
fallacy is scotched by the author whose complete familiarity with 
his subject is evident in every page of the work. 

The book is handsomely bound and printed and amply illus 
trated both by photographs and excellent small sketches from the 
author’s pen. Unfortunately, however, many of the illustrations 
are so diminutive in size that it practically is impossible to recog 
nize in the cuts certain details of construction referred to in the 
text. This aside, the volume is almost beyond criticism and sets 
a standard which many a would-be author in Mr. George's field 
will find difficult to equal. Cc. G 
CaRBINE AND Lance. By Captain W. S. Nye. Norman, 
Okla.: University of Oklahoma Press. $3.00. 


luis book is of particular interest to the personnel of the 
Army because it records the early history of that historic and 
romantic post—lort Sill, Oklahoma. And to civilians it is a 
valuable record of the history and heroism, greed and graft, 
courageous soldiery and cowardly officials, Indian merit and 
maliciousness, and all the other thrilling phases of the days 
when Oklahoma was a frontier. 

The author was stationed at Fort Sill as a student in the 
advanced course of the Field Artillery School in 1933 and had 
unusual opportunities to study original records, go over the 
ground on which were enacted many of the episodes which he 
so well describes, and to talk with many of the actual partici 
pants of these stirring events. 

Fort Sill is in the heart of what used to be the Kiowa 
Comanche Indian country. From the evidence, it appears that 
American soldiers first gazed upon the present site of the fort 
1834. 


traveled and fought over and around this area almost ceas« 


on July 16, \lthough troops of one sort or another 
lessly for the next thirty-five years, and although in the summer 
of 1852 it was recommended to the War Department that th 
knoll on which Fort Sill now stands be occupied as a military 
post, it was not until 1869 that it definitely was decided to build 
a post there. Originally called Camp Wichita, Maj. Gen. Philip 
H. Sheridan named the post in honor of Brig. Gen. Joshua W. 
Sill, a United States Military 
been killed at the battle of Stone River, Tenn., in 1862 whik 
in command of a brigade of Sheridan's division. 


With the advent of the Grant national administration the 


\cademy classmate who had 


Quaker Peace Policy with reference to the Indians was adopted, 
and Fort Sill became a refuge for Indians, both good and had 
However, the Redskins’ depradations were such that this policy 
was abandoned and the job of taming the savage was turned 
over to the Army. In 1875, peace was finally effected. Although 
the necessity for Indian wars was past, the post was retained, 
and in 1902 the first Field Artillery troops ever to be stationed 
Since that date, Fort Sill 


there—the 29th Battery—arrived. 





AMERICAN BRAKEBLOK 


Is Available for 


Industrial Installations 


MERICAN Brakeblok, stitched nor laminated— 
d the new-type brake and contains no rubber. 
lining material offers to It is formed under great 
the industrial field the pressure, heat - treated 
same advantages of effi- and ground to size. It is 
ciency and economy that non - compressible and 
have made it famous in does not swell or burn. 
the automotive world. American Brakeblok is 
This outstanding fric- supplied in types and 
tional material takes hold sizes for all industrial in- 
firmly and smoothly, stallations, either stand- 
wears uniformly and has ard or special, 
an exceedingly long serv- Write for complete in- 
ice life, It is a dense, formation on any in- 
homogeneous, non-metal-  stallation—industrial or 
lic solid—neither woven, automotive. 


AMERICAN BRAKEBLOK 
CORPORATION 
Industrial and Automotive Division 
AMERICAN BRAKE SHOE & FOUNDRY COMPANY 

4660 Merritt Avenue, Detroit, Michigan, U.S. A. 

New York, Cleveland, Chicago, St. Louis, 

Los Angeles, San Francisco 

Export Department: 39 Water Street, New York 


AMERICAN 


BrakeBio 


Reg. U.S. Pot. Off 











WHEN YOU CHECK UP ON 





SEE HOW THIS 
BOOK CAN 





Does your cost sheet show the effect of old- 
fashioned methods of lifting, lowering or moving loads 
through the stages of production? Then send for this book 
—get new, proved ideas on how to “cut the corners” this 
year. It shows dozens of applications of PXH_ hoists—all 
types, all sizes—in plants ranging from canneries, steel mills 
and laundries to wire mills, meat packers and foundries. 
You'll find it an ideal guide in planning YOUR OWN 
production economies. It gives complete and detailed speci- 
fications of all types of P&H hoists for handling all loads up 
to 15 tons—and is yours for the asking. Send for it today! 
Address the Harnischfeger Corporation, 4541: W. National 
Avenue, Milwaukee, Wisconsin. 


HARNI SCH FEGER 
CORP ete. ION 
HOISTS » WELDING ELECTRODES - wien CED EXCAVATORS = ELECTRIC CRANES + ARC WELDERS / 
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| WAUKESHA-RICARDO 
COMET DIESELS 


Licensed under Ricardo Patents, Waukesha Comet Diesels com- 
bine the best of American skill and production methods with the 
best of European practice and wide experience in design. Built 


with six cylinders and in two sizes—100 horsepower and 140 
horsepower—for automotive and transport duty. 
WAUKESHA WISCONSIN 
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Machine Work 
IS IMPORTANT TOO! 


Equipment to machine huge castings is just as important 
to the Lynchburg Foundry Company as being able to 
cast them . . . “Lynchburg” is thoroughly equipped to 
serve the chemical and metallurgical industries prompt- 
ly . . . Write—Wire or Phone. 


LYNCHBURG FOUNDRY COMPANY 


GENERAL OFFICE - LYNCHBURG, VA. 
Peoples Gas Building Fifty Broad Street 
Chicago, Ill. New York, N. Y. 


See AEN OA ROR 


definitely has been a Field Artillery post, although the presence 
the School of Musketry threatened the 


supremacy of the red guidon for a time. 


there of Infantry 
Captain Nye is to be congratulated for this interesting pre 
sentation of happenings never before recorded except in musty, 
dust-laden official documents and reports. He has rendered a 
splendid service to the Army and to future historians in putting 
into one volume this history of old Fort Sill. It is to be hoped 
that the Muses will inspire him to produce an equally interest- 
ing, complete, and accurate history of the modern Fort Sill. 
R. M. 


Two Wars anp More to Come. By Herbert L. Matthews. 
New York: Carrick & Evans, Inc. $2.50. 


I HE two wars are those of Ethiopia and Spain. They are geo 
graphically far apart, but in reality they are inextricably united. 
The first, says Mr. Matthews, was the initial effort of Italy to 
reéstablish the glory of the ancient Roman Empire in Africa. The 
second shows Italy again in the role of the protagonist but a bit 
camouflaged. This time the objective is the control of the Med 
iterranean and that means a grip on the Balearic Islands and 
the Spanish peninsula. Italy can’t keep the African empire if the 
Mediterranean is not a closed Italian sea. 

The 


reading. It ends on a note of warning that ought to be heeded 


gospel according to Mr. Matthews is eminently worth 


in this country. He writes: “The day of judgment is coming. 
Events are inexorably moving toward a decision. The flimsy 
curtain of nonintervention has already been ripped apart: Eng 
land take 
Italy’s submarine blockade. They are trying to stop Mussolini, 


and France have been forced to measures against 


but he must go on. There is no turning back on the dangerous 
road he has chosen. Madrid is the center of a vortex. Italy has 
already been sucked in. Germany, Russia, England, and France 
are whirling madly on its outer edge. America is sailing ma 
jestically through calm waters, but is she not sailing in this 
direction, too?” 

This eye-witness account of two most recent wars will not 
entirely satisfy the military specialist, for the details of battle 
and logistics are insufficient. Nevertheless there are many state 
ments that are significant in trying to estimate the trend of 
future warfare. The tale is well told and the book is most re 
vealing in today’s political tendencies that ought to be known 
for their influence on tomorrow’s events. D. A. 
New 


THE StrorY OF Harris Dickson. 


York: Funk & Wagnalls Company. $2.50. 


Kine Cotton. By 


In these days when so many “problems” fill the front pages of 
our daily press, when we hear so much of the agricultural ques 
tion, when the politicians and special lobbyists tell us that unless 
governmental aid is forthcoming, some old-established industry 
or occupation is doomed to destruction, it is indeed refreshing to 
read an account of one of these threatened “problem” industries 
and learn that the picture is not altogether hopeless. And this is 
the picture Mr. Harris Dickson has painted in his absorbing 
story of “King Cotton”. 

Beginning with a brief account of the early cotton growers 
of the Colonial period, Mr. Dickson traces the expansion of 
cotton growing and its extension southward and westward into 
the bottom lands of the Delta region and the plains of Texas. 
The technical problems of cotton raising are but little more 
than mentioned—it is the economic and financial aspects of the 
cotton industry which attract most of the author’s attention. 

Mr. Dickson brings out that a crop of cotton can be raised, 
picked, and marketed in about one hundred days of labor. It 
doesn’t need the logic and rhetoric of the author to conclude 
that it is folly for any one to expect to live for 365 days on the 
labor of but 100 days. The author's solution of that phase of 
the problem is diversification of farm products. 
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After a survey of world cotton-growing conditions, a sum- 
mary of world cotton consumption, and the path followed by 
American-grown cotton in world markets, Mr. Dickson con 
cludes that in America “King Cotton now walks alone, to stand 
or fall by his own power in rough-and-tumble competition with 
fifty other countries.” 

The book, for the most part, is written in fictionalized form, 
the various subjects—such as the planter and the feld hand 
becoming realistic characters. Filled with color and drama, the 
volume is interesting, readable, and decidedly informative. It 
is a timely work and should be read carefully by any one who 


wishes to understand one of the day's “problems”. R. M. 


Tue Romantic Decatur. By Charles Lee Lewis. Philadel- 
phia: University of Pennsylvania Press. $3.00. 


Bx IRN in 1779, a midshipman in the diminutive United States 
Navy at seventeen, a hero six years later, a captain at twenty 
five, the conqueror of the British frigate MACEDONIAN in 1812, 
a U. S. Naval Commissioner in 1815, killed in a duel at the age 
of forty-one—such, in brief, was the career of Stephen Decatur, 
whose life Mr. Lewis covers in an absorbing manner in this 
exceedingly readable book. 

Decatur’s father had been a seafaring man before the Revolu 
tion and had participated in some of the naval engagements of 
that war. Hence it was altogether natural, then, that the son 
should yearn for the sea. Although his parents wanted him to 
enter the ministry they had the wisdom to let him stop college 
and go to work with his father’s business associates. But this 
business had to do with ships and shipping, sailors and cargoes, 
merchantmen and men-of-war. In fact, this firm, Gurney & 
Smith, received the contract to build that famous vessel UNITED 
STATES, one of the first ships of the American Navy. It is not 
surprising, then, to read that in 1798 Decatur became a mid 
shipman in the United States Navy. 

The undeclared naval war with France in 1799 gave Decatur 
his baptism of fire. It was the likewise undeclared war with the 
Tripolitan pirates which catapulted Decatur into national fame 
in 1804 when he accomplished the astounding feat of burning the 
Tripolitan frigate PHILADELPHIA under the very guns of the 
Bey’s palace. For this daring act he was made a captain. The 
War of 1812 added further to his laurels. His victory over the 
British frigate MACEDONIAN occupies a prominent place in the 
pages of the brilliant history of the United States Navy. His 
ship in that engagement was the UNitep STATEs, a ship which 
he had helped build and on which he first served as a naval 
officer. 

Three years later, Decatur, then a commodore, was appointed 
to the Board of Navy Commissioners, a position which was 
looked upon as the highest in the United States Navy. Five 
vears later, while still serving on this board, Decatur met his 
death in a duel with one James Barron, formerly a shipmate of 
Decatur and a former captain in the Navy. 

The details which lead to this tragic event are discussed in 
considerable detail by Mr. Lewis and impartially presented. The 
reader is left free to draw his own conclusions as to who might 
have been at fault—whether the tragedy was based on Barron's 
trumped-up charges of insult, or whether Decatur was prejudiced 
against a man who, while in command of the U. S. frigate 
CHESAPEAKE, certainly did not behave in accordance with the 
traditions of the young Navy. 

The author has succeeded most admirably in attaining the 
ideal biographical presentation. Decatur combined in his per 
sonality and career all the qualities of adventure and romance. 
How easy, then, it would have been for the author to have 
indulged in romantic hyperbole. But Mr. Lewis, by use of 
official reports, personal letters, diaries and contemporary news 
papers, has given to this biography a vitality and a realism all 


the more startling because of its authenticity. R. M. 





“Gee, Mom, Were They All Poor People?” 


“Not exactly poor, Bobby. They had money. But they didn't 
have all the nice things that we have—such as a radio, and 
electric lights, and a vacuum cleaner. You see, they didn't 
have electricity, or automobiles, or airplanes. Most of those 
things hadn't even been invented. 


N 1900, only one home it factured products which were 
every seven had a bathtub; unheard of in 1900 
one in 13 had a telephone; onc ; 
in 30 had electric lights There General Electric SCieNCists and 
were only 8000 automobiles engineers, by applying elec- 


- : methods to the t 
Todav there are 20 millior trical methods to the tasks of 


bathtubs, 18 million tele- industry, have helped to pro- 
phones, 22 million wired ide us with many of these 
homes, 25 million automobiles, products that contribute to 
and millions of other manu- our comfort and convenience. 
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“Hoo-Hoo Babbitt 
Metal 


APPROVED BY THE 
U. S. SHIPPING BOARD 
FOR 
TURBINE & DIESEL 
ENGINE BEARINGS 


Other Grades for Various Requirements 


Write for Particulars 


National Bearing Metals Corporation 
St. Louis, Mo. 


New York, N. Y. Pittsburgh, Pa. 
Jersey City, N. J. Portsmouth. Va. 
Meadville, Pa. St. Paul. M nn. 
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SouTH AFTER GetryssurG. By Cornelia Hancock. Philadel- 


phia: University of Pennsylvania Press. $2.00. 


THE author of the letters which comprise this exceedingly 
readable little volume, Cornelia Hancock, was born of Quaker 
parents in 1863 in a New Jersey village. At the age of 23 she 
left her comfortable Quaker home and with her brother-in-law, 
a surgeon in the Union Army, went to the battlefield of Gettys 
burg to do her bit in caring for the wounded. 

From Gettysburg she went to a hospital in Washington de 
voted to taking care of Negro refugees, but was soon back with 
the Army at Brandy Station, Va. As the tide of battle flowed 
east and south around the Wilderness, she went with it; to 
Fredericksburg, White House Landing, City Point; by boat, by 
wagon train, and every other means the Army used for 
transportation. For two years she served as a volunteer nurse, 
almost exclusively with the Army of the Potomac. Her services 
were marked with such success that the was known as “the 
Florence Nightingale of America” to many whom she succored. 

Her letters present a valuable picture of conditions as they 
existed in those days, not only of the medical service in the 
Army, but of campaigns, army gossip, Negro refugees and the 
civilians in the war-torn areas. They are readable, not merely 
because of the facts they set forth, but to a large extent because 
of the way these facts are presented. Despite her abhorrence of 
war, she writes, “I almost worship our faithful soldiers who 
trudge on and never murmur or comp!ain. .. . all they want ts 
a leader”; she hopes “they will find him in Grant.” 

General Grant, she records, “is creating great activity in the 
Army now; he is bringing out the heavy artillerymen who have 
been lying ‘round Washington, arming them with muskets, and 
bringing them to the front. That gratifies the inmost souls of 
these veterans here.” 

Miss Hancock died just a few years ago after a long life 
devoted to level-headed, practical, pioneering work in real social 
service. As an Army nurse, she was ardent and energetic, and 


altogether a remarkable person. R. M. 


PAMPHLETS RECEIVED 


GEORGE WESTINGHOUSE COMMEMORATION, A forum present 
ing the character and achievements of George Westinghouse on 
the ninetieth anniversary of his birth, conducted by the American 
Society of Mechanical Engineers, December 1, 1936. This is a 
well-illustrated record of the discussions and addresses given 
at the commemoration exercises. The engineering achievements 
of Mr. Westinghouse are presented by many of his associates, 
and two tributes, one by Paul D. Cravath, “George Westing 
house, the Man,” and one by Dr. Angell, president of Yale 
University, “Achievements of Westinghouse as Factors in our 


Modern Life,” also are included. 


Two well-known members of the Army Ordnance Associa 
tion are compiling what should be an interesting book on 
French ordnance. They are Capt. James E. Hicks and Lieut 
G. Burling Jarrett. Captain Hicks has contributed to these 
pages and to other military publications. He is best known for 
his historical research in the field of armament. Lieutenant 
Jarrett is the founder of the Jarrett Collection of World War 
Ordnance which, until recently, was on display at the Steel Pier, 
Atlantic City, N. J. 

The book is intended to narrate developments over two hun 
dred years in the fields of small arms, machine guns, artillery, 
trench warfare matériel, gas masks, helmets, grenades, and many 
other fiems of interest to collectors. 

The projected volume will be called “Notes on French 
Ordnance, 1716-1918." The estimated cost of the book will be 
about $1.50. Reservations should be made with Lieutenant 
Jarrett, 186 South Kentucky Ave., Atlantic City, N. J. 
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PRODUCTS 


Helical Gears 
Steelflex Couplings 
Speed Reducers 
Motoreducers 
Qil Production Units 
Marine Drives 
Heavy Drives 
Steel Castings 
Contract Machine Work 
eee 


The Falk Corporation 
MILWAUKEE, WISCONSIN 


Offices in all Principal Cities 








Diesel Engines, Motors, 
Pumps, Scales 


FOR EVERY POWER PUMPING, 
WEIGHING JOB 


> 
m1 
fame 
. -< 
ann 


FAIRBANKS-MORSE 


Eg rol Bled Velo MESA AT Te} ft 


4 Precision Manufacturers since 1830 








| 





SULPHUR 
99',% Pure 


Texas Gulf Sulphur 
Company | 


Incorporated 


Office 


75 East 45th Street, New York City 


Deposits and Plants 
Newgulf and Long Point, Texas 














LABORATORY TESTED 


All Shell products undergo rigid and exhaustive 
tests at every step in their manufacture. In 
scientific laboratories with the most modern 
equipment Shell scientists thoroughly test all Shell 
products—this is your assurance of the most 
practical, most economical, refined petroleum 
products. 


And best of all 
Shell products have that extra “plus” 


the tests have proven that 
which is 


so essential in modern-day industry. 





SHELL 


Super Shell Gasoline « Golden Shell 
Motor Oil « Lubricants & Greases + 
Technical Naphthas « Pickling Acids 
¢ Dieseline & Fuel Oils * Asphaltic 
Materials « Liquefied Gases « Avia- 
tion Fuels & Lubricants 
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EMERGENCY 


Kohler Electric Plants start up at 
once, assume and carry the load, stop 
when regular current is restored. II- 
lustrated: Model D, 1500-watt, fully 
automatic. Many types available. 
Economical to operate. Kohler Co., 


Founded 1873, Kohler, Wis. 


KOHLERoFKOHLER 


Plumbing fixtures and fittings, heating equipment, and electric plants 











RUSCO PRODUCTS 


WOVEN MILITARY EQUIPMENT 
Bayonet Scabbards 
Waist Belts 
Machine Gun Ammunition Belts 
Pistol Belts 
Cartridge Belts—Infantry—Cavalry 


AUTOMOTIVE PRODUCTS 
Brake Lining 
Clutch Facings 


WEBBING 
Olive Drab Webbing for all military purposes 


AERONAUTICAL PRODUCTS 
Safety Belts 
Elastic Cord 
Aero Rings 


The Russell Manufacturing Co. 


(Incorporated 1834) 
MIDDLETOWN, CONN. 











Yes, it is true! 


Explosives can be made that will pass the very 
severe 

RIFLE BULLET TEST! 
An explosive to be satisfactory for general use 
must be safe, strong, efficient and absolutely 
dependable. 


If, in addition to all these highly desirable char- 
acteristics, an explosive can pass the 


RIFLE BULLET TEST 


itis a 


TROJAN EXPLOSIVE 


TROJAN POWDER COMPANY 


Allentown, Pa. 


Portland, Ore. San Francisco, Calif. 





CLEVELAND AUTOMATICS 
MULTIPLE or SINGLE SPINDLE 


> 


Will Solve Your 
Production Problems 


<> 


The Cleveland Automatic Machine 
Company 


Cleveland, Ohio, U. S. A. 



























@ Drilling, 
Boring, 
Tapping, 
Reaming, and 
Keyseating 


MACHINES BY 


BAKER 


BAKER BROTHERS, INC. 
Toledo, Ohio, U. S. A. 
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CRANE 
DEPENDABILITY 


You can depend on the Crane line of 
valves, fittings, fabricated piping and 
plumbing and heating equipment for 
your every requirement. Because of the 
large number and wide distribution of 
Crane branches and distributors, even 
the remotest outpost has access to 


Crane dependability and service. 


CRANE 


CRANE CO., GENERAL OFFICES: 836 SOUTH MICHIGAN AVENUE 
CHICAGO, ILL, © NEW YORK: 23 W. 44TH STREET 
Branches and Sales Offices in One Hundred and Sixty Cities 








TESTED AND APPROVED 


Many years of experience in building electric-refrigeration and 
air-conditioning equipment on contract for other manufacturers 
is assurance that our products are efficient, dependable and 
low-cost. Our complete line of 160 condensing units... 12 
compressor blocks ... enables us to meet all types of applica- 
tions. 


UNIVERSA 


Detroit 





OOLER 


Michigan 








LIEBER’S CODE ESTABLISHED 
**BRIDGETON” 1863 


FERRACUTE MACHINE 
COMPANY 


Presses and Dies for Cutting and Forming Metals 
and Making Difficult Shapes for Automotive, 
Electrical, Agricultural, Kitchen-Utensil 
and other Industries. 


BRIDGETON, N. J. 











A bright new setting fora 
heritage of famous hospitality 


Now you'll like the Astor better than ever 
before. New decorations. New furniture 
and furnishings. New lobby. New restau- 
rants to suit every taste and purse. And 
of course, its location is ever new...in the 
heart of Times Square. Rooms from $3.00. 


Hotel Astor-TIMES SQUARE 


A World-famous Address at the Crossroads of the World 
F. A. MUSCHENHEIM, President + R. K. CHRISTENBERRY, General Manager 








METAL PARTS 


MADE TO ORDER 


Contract manufacturing as handled by Scovill means the 
making to order, in quantity, those metal parts or products 
required by other manufacturers or distributors. 


The metal may be steel, aluminum, copper, zinc, brass, 
nickel-silver, bronze or other base metals—its fabrication 
may involve a simple sand-casting operation or a series of 
eperations ranging from blanking and drawing through 
iitricate piercing and forming operations to lacquer enameling 
and finishing; but in the wide range of facilities which makes 
possible this diversity of production, Scovill customers have 


found the answer to their source of supply problems 


“Masters of Metal,’ a booklet showing how Scovill’s 
diversified contract manufacturing service has been used to 
advantage by others, will be sent upon request. A letter to 
Scovill at 99 Mill Street, Waterbury, Connecticut, will 


bring your copy. 
SCOVILL 


SCOVILL MANUFACTURING COMPANY 
WATERBURY CONNECTICUT 


Boston + Providence New York Philadelphia Lynchburg, Va 
Syracuse - Pittsburgh - Detroit - Chicago - Cincinnat San Francisco 
Los Angeles - IN CANADA: 334 King Street, East, Toronto, Ontario. 
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Membership in The Army Ordnance Association 


ELIGIBILITY 
Individual membership: This All 
bers of the military and naval forces of the United 
States—Regular, Reserve, and the National Guard; 
2. All civilian engineers and executives of American 
Industry ; 3. All persons who are interested in our national 


includes: 1. mem- 


American citizenship is a requirement of mem- 
bership. Membership dues: $4.00 annually. 

Group membership: all 
panies, and groups controlled by American citizens who 


defense. 


This includes firms, com- 
are interested in promoting the cause of industrial pre- 
paredness particularly in connect on with the design, 
procurement, production, manufacture, inspection, test, 
or supply of Ordnance material. Group members have 
the privilege of nominating ten men of their employ 
for individual membership without the payment of in 
$100.00 annually. 


dividual dues. Membership dues: 


Student membership: Student membership is open to all 
men who are American citizens and who are students in 
technical schools or colleges. Membership dues : $2.25 an 
nually during attendance at school and for one year there 


after. 


ADVANTAGES 


1. All members may participate in the activities—pro 
fessional, technical and social—of the national Associa- 
tion and its local chapters. 

2. All members receive ARMY OrpNANCE—the bi- 


monthly journal of the Association—the only magazine 


in the world devoted exclusively to Industrial Pre- 
paredness. 

3. All members receive an embossed membership card 
which serves as identification and assures the courtesies 
of many military and civilian societies and libraries 
throughout the world. 

4. All members are always welcome at the Associa- 
tion's offices while visiting in the Nation's Capital. 

5. All members have the privilege of wearing the As- 
sociation’s insignia—the medal, ribbon, or pin. 

6. All members are entitled to every possible Associa- 
tion service in professional matters. 

7. All members have the moral satisfaction of know- 
ing that, through membership, they are equipping them- 
selves to serve the national defense of the United States 
in a military or civilian capacity in time of national 
emergency. 

8. All members have the added realization that they 
are helping to stimulate interest in a most vital phase 
of our national security—industrial preparedness, one 
of the strongest guaranties of peace. 

9. All 


with a national patriotic society which is nonprofit 


members have the satisfaction of affiliation 


making and nonpartisan. 


DuEs 
Individual Membership, $4.00 annually; Group Mem- 
Life Memb« rship, $100.00 ; 
No initiation fee. 


bership, $100.00 annually; 
Student Membership, $2.25 annually. 


Application for Individual Membership 
THe Army OrDNANCE ASSOCIATION 
Mitts Buttpinc, WaAsHiINcTon, D. C. 


I hereby apply for membership in 
clude ArMy other 
best of my knowledge and belief: 


ORDNANCE and all 


Name... 


Address.. 


(Street and Number) 


(City and State) 
I am a citizen of 
Born at 
Educated at 
Courses......... 
Military service (if any) 
If not now in service was discharge honorable 
Present military status... 
Present civil position 


Previous civil experience 


If introduced by a member of the Association, by whom 


References (not necessarily members of the Association) 


The Army Ordnance Association and enclose annual dues ($4.00) which in- 


membership privileges for one year. The following statements are true to the 


Color (race) 


Date 


Degrees 


Signature.. 
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4 . 
Index of Advertisers Insures Uniform Performance 

Allis-Chalmers Manufacturing Company 384 
American Armament Corporation 326 
American Brakeblok Corporation 375 
American Brass Cempany 384 
American Car and Foundry Company 372 
American Steel Foundries 324 
Astor Hotel 381 

Baker Brothers, Inc. 380 

Black & Decker Manufacturing Company 378 

Jucyrus-Erie Company 371 Double concave sur 

rag. pele rns ie face of wad forces 
Caterpillar Tractor Company 321 circumference 

: : : , against bore of gun 
Cleveland Automatic Machine Company 380 under pressure of 

~ — . powder gas 
Cleveland Tractor Company 367 
Cleveland Twist Drill Company 32 I ; 
Climax Molvbde C We 4 HE patented composition SEAL-TITE wad 
Aimax Molybdenum Company over in Western shot shells seals the gun bore— 
Crane Company 351 preventing the hot powder gas from blowing 
Cutler-Hammer. Inc. 236 past it into the shot charge. Being moisture- 
I ‘. proof, the SEAL-TITE wad insures the de- 
Jisston & Sons, Inc., Henry 373 sired powder pressure under all conditions. 
du Pont de Nemours & Co., E. I. IV Cover The result is greater uniformity—better per- 
5 ed : formance 

Fairbanks, Morse & Company 371 - 

mais oe ee a9 WESTERN CARTRIDGE CO., East Alton, Ill. 
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Falk Corporation 9 
Ferracute Machine Company 331 Htoslown 
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Frick-Gallagher Manufacturing Company 
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Monroe Calculating Machine Company 372 

National Bearing Metals Corporation 377 

National Tube Company 209 

Republic Steel Corporation 373 

Russell Manufacturing Company 380 

Scovill Manufacturing Company 381 

Shell Petroleum Corporation 379 

Sperry Gyroscope Company 368 

Texas Gulf Sulphur Company 379 

Timken-Detroit Axle Company 266 

Timken Roller Bearing Company 374 

Trojan Powder Company 380 NO-NOX ETHYL 
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Universal Cooler Corporation 281 

Waukesha Motor Company 376 GASOLINE 
Western Cartridge Company 283 

Wheeling Steel Corporation 370 
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NO OTHER MACHINE CAN DO THIS 


—Mill an Internal Left- C O 4 F E 4 


Hand Thread and an Ex- 

ternal Right-Hand Thread 

Simultaneously. ... B RAS S e B R O N Z E 
These Double - Threaded 
Cold Rolled Steel parts are N | C K t L S | LV iz R 
finished at from two to three 
pieces per minute—and the 
threads are Absolutely AMBRAC* + TOBIN* BRONZE 
Concentric. EVERDUR* + AVIALITE* 


This is a threading job that BERYLLIUM COPPER 


“Can’t Be Done”—but 
*Reg. U.S. Pat. Off. 


THE HALL PLANETARY DOES IT! Sheets « Wire + Rods 


Tub ial Sh 
The “Universal Thread eantieasee 
Master” through a com- WLhhede 


bination of gearing, pro- 
duces 40 pitches or more, 
right- or left-hand, straight 
or taper threads, through a 
standard 10-pitch master 


nut by employing the dif- ‘ 
ferential screw principle. The American Brass Company 


4, | General Offices: Waterbury, Connecticut 
Write for complete details. ' 


In Washington, D.C.: 151] K Street, N. W. 














Manufacturing Plants: 


THE HALL PLANETA RY COMPANY Ansonia, Conn., Torrington, Con»., Waterbury, Conn., 


Buffalo, N. Y., Detroit, Mich., Kenosha, Wis. 
Fox Street and Abbotsford Avenue 

















PHILADELPHIA, Pa. 


























Johns-Manville 


Heav 

ASBESTOS PRODUCTS Y 
Johns-Manville has long been recognized M H . 

as a authority on suis and asbestos ‘@ | C in ery 


products. The remarkable permanence, 
chemical stability and fire-proofing qual- he teins: of 0 coinbee 
ities of this nonmetallic mineral are re- ; ; ° 
sponsible for its unusual adaptability and 
its outstanding performance record in and agricultural machinery, this 
many different types of service. = , 

For more than 60 years Johns-Manville 
has been manufacturing a large variety of duction of heavy, special machinery. 
industrial products by combining this im- . 
perishable mineral with other materials Wheel and track-type tractors, elec- 
especially suited to each particular purpose. tric motors, generators, turbines, 
Some of the best known Johns-Manville 
Products are listed below: 


line of power, electrical industrial, 


company is well suited for the pro- 


drives, transformers, air compressors, 


Recoil and other Packings—Brake Linings and centrifugal pumps, special forgings 


Clutch Facings—Boiler and Pipe Insulations . ‘ , 
—Rock Wool Building Insulation—Corrugated and machine work are some of the 
Transite Roofing and Siding—Transite Asbes- equipment supplied by this company. 
tos-Cement Pipe and Electrical Conduit— 
Asbestos Roofings and Shingles 


Engineering data and specifications on any Johns- EQUIPMENT ENGINEERS TO INDUSTRY 


Manville product may be had on request. 
Johns-Manville LLIS* CHALMER 


22 East 40th Street New York, N. Y. 


. ' * 















































It’s a big jump from a 36-inch gear to one of 16 feet 
weighing 53,000 pounds. Yet their case histories 
show that such widely varying sizes can be handled 
with one steel. In these instances a Manganese- 
Molybdenum (0.15 to 0.20% Mo) steel was used. 

In the large gear simple annealing, normalizing 
and drawing proved sufficient to produce uniformly 
good physical properties. The smaller gear permitted 


oil quenching and drawing to even higher physical 


DIFFERENT IN SIZE...ALIKE IN STEEL 





properties. And, despite the wide variations in sec- 


tions, no casting defects or machining difficulties 
were encountered in either of the two products. 
Such is the versatility of Moly cast steels. Our free 
book, “Molybdenum in Steel,’ tells more about 
them; and our accumulation of practical field data is 
available to engineers and production executives 
toward the solution of any specific iron or steel prob- 


lem. Climax Molybdenum Co., 500 Fifth Ave., N. Y. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 


q 


Climax Mo-lyb-déen-um Company 


i % 
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The future of American game rests with sportsmen 


like yourself who do their part in making the future 


bright ... by observing the rules of wise conservation. 
DUPONT DE NEMOURS & CO., INC. 
Explosives Department 


SPORTING POWDER DIVISION WILMINGTON... DELAWARI 


Vpgember of the Uimerican Wildlife Iuslitude | 
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